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S ™°; CYCLE LOBMOaOTS *» - USING THE 

. ^ e1 ^ ^ His inaauan " ' 

« two cycle engine! reSSlon or "losing stuck rings of 

Backgroimrt of Tr ... 11t , n|| 

ignited tJZ^tZZZT? 1 . deCadM ° f 

- ».adi ly LiSr^' JTT" COBbustion engin « 

lawn .overs and other „?„ P"-«»tly found i n po wer 

Power chain ZJ^lZllT 

outboard engines, snowmobile, Z . 9*neretors, marine 

The increasZ "° torcvcl " s and the like. 

"*th increasi^ severity « tKO " Cy0le -upled 

have opereted has leT to an COnditi ^ *» "hich they 

adequately lab ricate such englner" 9 ^"*' ** ° ilS *» 
associated with lubrication A *° ng tte Problems 

r^g sticking ruetinr^l^^-^- ~ > ist » 
"d and main bearings and «T Allure of connecting 

engine's interior surface! , 9Maral Nation on the 
The formation of varnish ? s Carb ° n a " a Varnish ^Posits, 
varnish on p^^Tn" ?~ <** **"-P of 
-ately result in rinc sS * * " belie ™d to ulti- 

^a sealinq functioTof *> *•««- of 

oauses loss of cylindJ 9S- SUCh seal failure 

oamaging ln twZ^ 12^°" P^oularly 
auction to draw thT fuel cIT ^ depe *> °" 

Thus, ring Etlcfcin9 e ^ le a7to e ir° an9iBe 
ration i„ engine performance an d uT ^ "* deteri °- 
f uel and/or lubricant s " " , Unnecessa ry consumption of 
Plugging problems also occur inT f ° Ulln9 P°" 

The unique or^r -»■*»-• 
"ith the lubricatL ^^LT 

two cycle engines has led to the 
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recognition by those skilled in the art of two-cycle engine 
lubricants as a distinct lubricant type. See, for example, 
U.S. Patents 3,085,975; 3,004,837; and 3,753,905. 

Aminophenols are useful in two-cycle engines. 
5 U.S. Patents 4,320,020 and 4,320,021 issued to Lange, 

relate to aminophenols and their use in lubricants. 
Aminophenols have been used in combination with dispersants 
and detergents. U.S. Patents 4,100,082 and 4,200,545, both 
issued to Clason et al, relate to aminophenols used in 
10 combination with neutral or basic metal salts and amine 

dispersants in two-cycle lubricants. U.S. Patent 4,379,065 
issued to Lange relates to aminophenols used in combination 
with ashless ester dispersants. U.S. Patent 4,425,138 
relates to aminophenols used in lubricant-fuel mixtures for 
15 two-cycle engines. 

U.S. Patents 4,663,063 and 4,724,092 issued to 
Davis relate to a combination of an alkyl phenol and an 
amino compound in two-cycle engines. The former relates to 
an alJcyl phenol together with an amino compound other than 
20 an aminophenol. The latter relates to an alkyl phenol 

together with an aminophenol. 

Summary of the Tnvention 
This invention relates to a method, comprising 
the steps of: 

25 introducing into a two-cycle internal combustion 

engine a fuel— lubricant mixture comprising a major amount 
of a fuel and a minor amount sufficient to increase com- 
pression or release stuck piston rings, of a composition 
comprising 

30 (A) at least K one dispersant, 

(B) at least one reaction product of a fatty 
acid and a polyamine, 

(C) at least 25% by weight of the composition of 
at least one varnish dissolver selected from (a) Jceto- 
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alcohols, (b) carboxylic esters having up to a total of 24 
carbon atoms, (c) alkoxy alcohols, and 

tion ^ * ^ l6aSt ab ° Ut 15% by Weight ° f composi- 
tion of at least one fluidizing oil. 

The invention also contemplates a two-cycle 
engine lubricant composition, comprising * 
(A) at least one dispersant, 

aG fH „ ^ 1SaSt ° ne reaction Product of a fatty 

acid and a polyamine, and Y 

tion ^ JV ^ 1SaSt ab ° Ut 25% by Wei * ht of composi- 
tion of at least one varnish dissolver selected from^ (a, 

oT:;tto 0 n ls ;t (b) carboxylic esters havin * - - * ~ 

of 24 carbon atoms and (c) alkoxy alcohols, and 

15 tion of ( ^ at leaSt ab ° Ut 15% by Wei9ht of the composi- 

tion of at least one fluidizing oil. 

±»v» t • meth ° d and com P° s itions of the present 

invention improve compression, release of stU ck rings and 
-Prove general engine cleanliness of two cycle engines 
20 Petailed m-rr infr.*™ ^ the InyenJ j,,,, 

The term "hydrocarbyl" includes hydrocarbon, as 
well as substantially hydrocarbon groups. Substantially 
hydrocarbon describes groups which contain non-hydro C a r \ on 

IT^VtTZZ alter 

following: "* "™P- delude the 

(e.g. alkl\\ r yd a r n °v SUbStitUents ' ^ is, aliphatic 

wen as cyclic substituents wherein tho 

t*rou gh another portion « ST^^^™" 

— any two inaiC a t e a suostituents My ^etn e r ^ . 
an alicyclic radical); together form 
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(2) substituted hydrocarbon substituents , that 
is, those substituents containing non-hydrocarbon groups 
which, in the context of this invention, do not alter the 
predominantly hydrocarbon substituent; those skilled in the 

5 art will be aware of such groups (e.g., halo (especially 

chloro and f luoro) , hydroxy, alkoxy, mercapto, alky liner- 
capto , nitro , nitroso , sulf oxy , etc . ) ; 

(3) hetero substituents, that is, substituents 
which will, while having a predominantly hydrocarbon 

10 character within the context of this invention, contain 

other than carbon present in a ring or chain otherwise 
composed of carbon atoms. Suitable heteroatoms will be 
apparent to those of ordinary skill in the art and include, 
for example, sulfur, oxygen, nitrogen and such substituents 

15 as, e.g., pyridyl, furyl, thienyl, imidazolyl, etc. In 

general, no more than about 2, preferably no more than one, 
non-hydrocarbon substituent will be present for every ten 
carbon atoms in the hydrocarbyl group. Typically, there 
will be no such non-hydrocarbon substituents in the hydro- 

20 carbyl group. Therefore, the hydrocarbyl group is purely 

hydrocarbon . 

When a substituent is defined as having an 
average number of carbon atoms, that average number of 
carbon atoms is based on number average molecular weight. 

25 However, the substituent does not have to have an average 

number of carbon atoms. The substituent may have a specif- 
ic single number of carbon atoms, e.g., 18 carbon atoms. 
(A) Dispersants 

The methods and compositions of the present 

3 0 invention use (A) a dispersant. In one embodiment, the 

dispersants are selected from the group consisting of (A-l) 
aminophenols, (A-2) reaction products of nitrophenols and 
amino compounds , ( A- 3 ) nitrogen-containing carboxylic 
dispersants, (A-4) amine dispersants, (A-5) ester dispers- 

35 ants and (A-6) Mannich dispersants . 
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The term "phenol" i s used d „ «... 

m its art . accepted generic sens u e s - 

following substituent*. ° ne °* each ° f **e 

an, an Z iroJT^l^ ^ * — 
groups D us t be attached to a celt ! **" *«•««*». 

10 an aromatic nucXeuf in the TZtT ^ *" 3 ° f 

however, each be attached To ^ neaa not ' 

than one aromatic nuc^ 1 £££ ~* * - — « — 

The aromatic moiety ,T 0 f" ^"^ 
he a singXe aromatic nucleus^' °' =an 
15 Pyridine nucleus a <-h< w benzene nucleus, a 

^onaphthaiene ^cteS etT "T""' * ^<*'<-tetrah y - 
"oiety. such polynuelMr ^ « J ero-atic 
type; that is, wheraln „„ B ° 1B ties can be of the fused 
fused at two points to " £ ** """^ " UClei — 
- naphthaxene. it^. ^anaP^ ~ «— 

Poiynuclear aromatic Mie «L «*thaXe„es, etc. such 
type wherein at Xeast two tZl . °* 

ar) are iinked through ! (elther » on ° or poiynucXe- 
suoh bridging xin^ace! ^ to ••<* °ther. 

" sisting of cLho^Tc Ch ° Sen **" «» — 

Heto linages suXfite A^a """^ 

to 6 sulfur at ons s:xfinyt 9e x S i'n,f 0lySUlflde <* 2 

methylene lllftlges . \"*"* es < -XfonyX xinKages, 

methylene linkages, io„« a ^V I"' ^^T" eXfcyi, . 
» -to Xinnages, l^^T^ 11 *^-' 

alkylene polysulf ide u*^ " , ^ges, lower 

linkages, poXya m ino iinkages anc m . aain ° 
bridging Xi„k ages . In °* -«* divalent 

bridging l irtcage ean ^ C ^" n ""tances, more than one 

« nuclei. Por eLple. f f ln te bet — » aromatic 

Pie, a fluorene nucleus has two benzene 
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nuclei linked by both a methylene linkage and a covalent 
bond. Such a nucleus may be considered to have 3 nuclei 
but only two of them are aromatic* Normally, Ar will 
contain only carbon atoms in the aromatic nuclei per se. 
5 The single ring aromatic nucleus which can be the 

Ar moiety can be represented by the general formula: ar(Q) m 
wherein ar represents a single ring aromatic nucleus (e.g., 
benzene) of 4 to 10 carbon atoms, each Q independently 
represents a lower alkyl group, lower alkoxyl group, 

10 methylol or lower hydrocarbon-based substituted methylol, 

or halogen atom, and m is 0 to 3 , preferably 2 . As used in 
this specification and appended claims, "lower" refers to 
groups having 7 or less, preferably 1 to about 3 carbon 
atoms such as lower alkyl and lower alkoxyl groups. 

15 Halogen atoms include fluorine, chlorine, bromine and 

iodine atoms; usually , the halogen atoms are fluorine and 
chlorine atoms. 

Examples of single ring Ar moiety include benzene 
moieties, such as 1,2,4-benzenetriyl; 1,2, 3-benezenetriyl ; 

20 3 -methy 1-1 , 2 , 4-benzenetriy 1 ; 2 -methy 1-5-ethy 1-1 , 3 , 4-ben- 

zenetr iyl ; 3-propoxy-l ,2,4, 5-benzenetetrayl ; 3 -chloro- 
1,2,4-benzenetriyl; 1,2,3 , 5-benzenetetrayl; 3-cyclohexyl- 
1,2,4-benzenetriyl; and 3-azocyclopentyl-l,2,5-benzenetri- 
yl, and pyridine moieties, such as 3 ,4 ,5-azabenzene; and 6- 

25 methy 1-3 , 4 , 5-azabenzene . 

When Ar is a polynuclear fused-ring aromatic 
moiety , it can be represented by the general formula: 
ar ^ar^ 1 m-(Q)mm' wherein ar, Q and m are as defined herein- 
above, m/ is 1 to 4 and eachz£ represents a pair of fusing 

30 bonds fusing two rings to make two carbon atoms part of the 

rings of each of two adjacent rings and mm' is the sum of 
m and m' . Specific examples of fused ring aromatic moi- 
eties Ar include! i , 4 , 8 -naphthy lene ; 1,5, 8-naphthylene ; 
3 , 6-dimethyl-4 ,5,8 (1-azonaphthalene) ; 7-methyl-9-methoxy- 
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»e^!' 9 T thraCenetetray1 '' 3 ' 10 -P^«>rylene; and 
methoxy-ben Z (a)ph e nanthrene-5,6,8,l2-yl. 

clear arom^f" ^ """"i 0 ^ a linked poly™- 

5 formula- arr represented by the general 

to"T J 9 " 3r , - (Q) - wherein « is *" integer of 1 

cherfare a't V ^ «" ^t 

t he r : 0 ^ rxrrrr w -- free) *» 

fore, mw is th6 „! ! ^ SS deflned hereinbe- 

» Of tbe^e Target' " ^ ~* ^ iS ~ « — 

clear TfT ? ^ 

yj., ax ( 3 , 4 -phenylene ) ethe»-r - -> -3 _w , 

-thane; and 3-Ithyl ^ l^'e^T 'T/ ' 6 /™*«* 1 — 
15 Phenylene) propane • suit., , l »».«»«.«-yl| 2,2-di(3,4- 
(havlng 3 iTttT' ^'--^^'^^—trly! 
amino-coupie d 3-^tnyl" f ^^nylene ^oups, , and 

10 -inonethylpheny^ne grCr (haVi " 9 1 *° **** 

™ except for^e^and 11 oh" 686 ** '"'^ m -^stltuted 

r the R and -OH groups (and any bridging groups) 
For such reasons as cost av.ii.Hii-.. 9roups ' • 
Mnca, etc., the Ar moiety is 112'^ *' Pe "° r ' 

lower alkylene bride T normally a benzene nucleus, 

nucleus. ThTs, 7^"^!^* " * »"*"»*- 
« Galeae nucleus having 3 ^ ^^L" T~" " MPh - 
=ne or two of said valences maTb^ti^T^V" ^ 
group with • . satisfied by a hydroxyl 

msoL r j^tssl- rr^rrrh r 1 

or para to the hydroxyl group. 9 0rtho 

formula PrefSrably ' th * aminophenol is represented by the 
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(R).-Ar-(NH 2 ) b 

wherein R is a hydrocarbyl substituent having an average of 
5 about 10 up to about 400 carbon atoms; (a) , (b) and (c) are 

each independently an integer from 1 up to 3 times the 
number of aromatic nuclei are present Ar with the proviso 
that the sum of (a) plus (b) plus (c) does not exceed the 
unsatisfied valencies of Ar; and Ar is independently an 
10 aromatic moiety which has from 0 to 3 substituents selected 

from the group consisting of lower alkyl, alkoxyl, nitro, 
halo or combinations of two or more thereof. The number of 
aromatic nuclei,, fused, linked or both, in the above- 
described Ar can play a role in determining the integer 
15 values of a, b and c. For example, when Ar contains a 

single aromatic nucleus, a, b and c are each independently 
1 to 4. When Ar contains two aromatic nuclei, a, b and c 
can each be an integer from 1 to 8, that is, up to three 
times the number of aromatic nuclei present (in naphtha- 
20 lene, 2) . With a tri-nuclear aromatic moiety (Ar) , a, b 

and c can each be an integer of 1 to 12. For instance, 
when Ar is a biphenyl or a naphthyl moiety, a, b and c can 
each independently be an integer of 1 to 8. The values of 
a, b and c are limited by the fact that their sum cannot 
25 exceed the total unsatisfied valences of Ar. 

The aminophenols used in the present invention 
contain, directly bonded to the aromatic moiety Ar, a 
hydrocarbyl group (R) of at least about 10 aliphatic carbon 
atoms. Usually, the hydrocarbyl group has at least about 
3 0 30, more typically, at least about 50 aliphatic carbon 

atoms and up to about 400, more typically, up to about 300 
carbon atoms. In one embodiment, the hydrocarbyl group has 
a number average molecular weight Mn from about 400 to 
about 3000, preferably about 500 to about 2500, more 
3 5 preferably about 700 to about 1500. The n umb er average 
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35 



molecular weight as weI1 as the . . 

Srssr* are deterained by sei «- 

least ten I11U h Stratlve »ydrocarbyl groups containing at 
pen" "T" m n - de ^ 1 ' n-dodecyl. tetrapro- 

et" Gene-!, ' ^ triicontanyl , 

Pol'al^nr T h groups R are derived rroe 

(e = con , P ° lyallCOneS a " hoMo- or interpolyers 

io havl;; 2 °°to rrr',, terp0l ^ ara > «* — «o di-oleTins 
bulenl , ? " at °" E ' SUeh as Xylene, propylene 

tene etc 1S T ene ' buta <"«-. "oprene, l- hexe ne l-Ll 
The R all TyP10a "*' ^ are 1-monoo^ins. 

sources such . ^ b " derived f "» °">er 

ources such as mono-eric high molecular weight alkenes 

tion in the r * s ^^led xn the art. Any unsatura- 
container ^-^0;/ £, ^TT carl 'IT 

source e f the group p are p^e^ ohtTined 
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-ion- 
ization of a C 4 refinery stream having a butene content of 
35 to 75 weight percent and isobutene content of 30 to 60 
weight percent in the presence of a Lewis acid catalyst 
such as aluminum trichloride or boron trif luoride. 
5 The attachment of the hydrocarbyl group R to the 

aromatic moiety Ar of the aminophenols used in this inven- 
tion can be accomplished by a number of techniques well 
known to those skilled in the art. One particularly 
suitable technique is the Friedel-crafts reaction, wherein 
10 an olefin (e.g., a polymer containing an olefinic bond, or 

halogenated or hydrohalogenated analog thereof, is reacted 
with a phenol. The reaction occurs in the presence of a 
Lewis acid catalyst (e.g., boron trif luoride and its 
complexes with ethers, phenols, hydrogen fluoride, etc., 
15 aluminum chloride, aluminum bromide, zinc dichloride, 

etc*). Methods and conditions for carrying out such 
reactions are well known to those skilled in the art. See, 
for example, the discussion in the article entitled, 
"Alkylation of Phenols" in Kirk-Othmer "Encyclopedia of 
20 Chemical Technology", Second Edition, Vol. 1, pages 

894-895, Xnterscience Publishers, a division of John Wiley 
and Company, N.Y. , 1963. Other equally well known appro- 
priate and convenient techniques for attaching the hydro- 
carbon-based group R to the aromatic moiety Ar will occur 
25 readily to those skilled in the art. 

As mentioned, the aromatic moiety (Ar) may 
contain up to 3 optional substituents which are lower 
alkyl, lower alkoxyl, carboalkoxy methylol or lower hydro- 
carbon-based substituted methylol, nitro, nitroso, halo, 
3 0 amino, or combinations of two or more of these optional 

substituents. These substituents may be attached to a 
carbon atom which is part of the aromatic nucleus in Ar. 
They need not, however, be attached to the same aromatic 
ring if more than one ring is present in Ar. 
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used in thi! ^ Preferred -*«U«»t. the aminophenols 

s^r; ~ ; o rr one each of «*■ 

c <„ •, H-e., a, b and c are each one) and Ar is a 

class of aminophenols can be represented by the formula 

10 i ur — < r '). 




wherein R is defined above; R' ls a member sel8cte . _ 
the group consisting of lower alkvl ■> salted from 

« alKoxy nitro. nitros'o and^o T U l lT^l'^T' 
i. Generally, the R group is located orrho' " 
hydroxyi group, and . is Lual^ c *° ^ 

spared * ~ t^lT *» 

aromatic hydrocarbon or a phenol may he LxZllZ Zl L 
nitrated to for. an intermediate. The inta^eo^ 
reduced bv anv «,=»„,, x. intermediate may be 

« alkvlet „ " t0 those in *»• art. The 

alkylated aromatic bvdroesrtv™ _j4. . 

reacted with water to f o™ h I intermediate may be 

matics which mav th 1 ^"""^-nitrc alkylated aro- 

" examorr 0 " 19 "" *" nitratin * Phenols are known. See 

"Nitrophenols-, page 888 et'seT* ^ Sntitled 

"Aromatic Substitution, Niia t'i'on" T ™ ^ 
P.B.D. De La Mare and /„ "d a »1 Hal ° 9enation " "y 
35 19 59 . "N^*-— • ' N * Y *' Academic Press 

1»0.. Nitration and Aromatic Reactivity" by J. G . Hogge l[ 
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London, Cambridge University Press, 1961; and "The Chemis- 
try of the Nitro and Nitroso Groups", Henry Feuer, Editor, 
Xnterscience Publishers, N.Y., 1969. 

Reduction of aromatic nitro compounds to the 
5 corresponding amines is also well known. See, for example, 

the article entitled "Amination by Reduction" in Kirk- 
Othmer "Encyclopedia of Chemical Technology", Second 
Edition, Vol. 2, pages 76-99. Generally, such reductions 
can be carried out with, for example, hydrogen, carbon 
10 monoxide or hydrazine, (or mixtures of same) in the pres- 

ence of metallic catalysts such as palladium, platinum and 
its oxides, nickel, copper chromite, etc. Co-catalysts 
such as alkali or alkaline earth metal hydroxides or amines 
(including aminophenols) can be used in these catalyzed 
15 reductions • 

Nitro groups can also be reduced in the Zinin 
reaction, which is discussed in "Organic Reactions", Vol. 
20, John Wiley & Sons, N.Y. , 1973, page 455 et seq. 
Generally, the Zinin reaction involves reduction of a nitro 
20 group with divalent negative sulfur compounds, such as 

alkali metal sulfides, polysulfides and hydrosulf ides. 

The nitro groups can be reduced by electrolytic 
action; see, for example, the "Amination by Reduction" 
article, referred to above. 
25 Typically the aminophenols used in this invention 

are obtained by reduction of nitrophenols with hydrogen in 
the presence of a metallic catalyst such as discussed 
above. This reduction is generally carried out at tempera- 
tures of about 15°-250°C, typically, about 50°-150°C, and 
3 0 hydrogen pressures of about 0-2000 psig, typically, about 

50-250 psig. The reaction time for reduction usually 
varies between about 0.5-50 hours. substantially inert 
liquid diluents and solvents, such as ethanol, cyclohexane, 
etc., can be used to facilitate the reaction. The amino- 
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phenol product is obtained by well k nnim * ^ . 

di stiii ati filtration , ^:^z:tzz such as 
so,, usuaiiTa": rsr untii at ieas ' fc about 

» nit ro intermediate ^ ^ ^^ P — 

The typical route to th. Averted to amno groups, 

just described can b si ^ n ° Phenols of this invention 
-ast one -1^^^^^ ^ ^ 
formuia: W.^ci. ~ «* the 

10 above and Ar has o to 3 oot ! ™ defined 

defined above and L I 1 ° Ptlonal ^ubstituents („-, as 

nitro groups sai'd "^^T* ^ 5 °* 

groups. rSt reactlon nixture to . amino 

Seactjon Ft-oh,,^ „ f 

15 Phenol ggjBBQHQg opnenol and an ftmlnn- 

In another embodiment +-k„ 
present invention include 00n!>ositi «- of the 

1—01 and an a.i no ^ ^ °* * 

representee b y the foliovfng for^. b * 



25 



30 
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(OH) c 
(R).-Ar-(No a ) b 



wherein a, b. c r » 

Prefers UodLent tie 1"' " *» « 

tlon contain a ^a^JS*""? 1 ' 1,118 inVSn " 

b — nerin 9 . Thls ZtllZ cLs7 f ' '"-"^ « 

represented by the formula: ""rophenols can be 
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The nitrophenols used in this invention can be 
prepared by a number of known synthetic routes. Various 
routes for preparing nitrophenols are discussed above. 

The nitrophenols of the present invention are 
5 reacted with an amino compound. The amino compound may be 

a mono- or polyamine, including hydroxy monoamines, hydroxy 
polyamines, amine condensates, alkoxylated alkaline poly- 
amines, heterocyclic polyamines, and nitrogen-containing 
dispersants . 

10 - The monoamines generally contain from 1 to about 

24 carbon atoms, preferably 1 to about 12, and more prefer- 
ably 1 to about 6. Examples of monoamines useful in the 
present invention include methylamine, ethylamine, propyl- 
amine, butylamine, octylamine, and dodecylamine . Examples 

15 of secondary amines include dimethylamine, diethylamine , 

dipropylamine, dibutylamine, methylbutylamine , ethylhexyl- 
amine, etc. Tertiary amines include trimethylamine, 
tributylamine, methyldiethylamine, ethyldibutylamine, etc. 

In another embodiment, the amino compound may be 

20 a hydroxyamine. Typically, the hydroxyzines are primary, 

secondary or tertiary alkanol amines or mixtures thereof. 
Such amines can be represented by the formulae: 



25 



H 2 N R" OH, 

H^ 



R" OH, 



30 and 
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wherem each R, is independently a hydrocarbyl group of one 
to about eight carbon atoms or hydroxyhydrocarbyl group of 
two to about eight carbon atone, preferably one to about 
four and R M is a divaXent hydrocarbyl group of about two 

The " Carb ° n * t0mS - P refe «biy two to about four. 

The group -R.-0H in such formulae represents the hydroxy- 

ZZllT 5r ° UP - R " CM bS " or 
aromatic group. Typically, R« ls an acyclic straight or 

lTou:vV lkylene 9r ° UP " ^ Sthylene ' ^-P«Pyl-e, 

IS urouos ' 1 ' 2 -°" adec y 1 —. «*». ^oup. Where two R 

by a direct carbon-to-carbon bond or through a heteroatc, 
(e.g., oxygen, nitrogen or sulfur) to for. a S-, 6-, 7- or 
Sobered ring structure. Exempies 0( such neterocyclic 

20 ^7° T C , N - (bydr °^ 1 alKyD-norpholines, 

thiomorpholines, -pyridines. -oxezolidines, -thia.olil 
dines and ^ like . however> 

grouo y R "T' Sthy1 ' PrOPY1 ' tUty1 ' »™ - 
group Exempts of alkanolamines include .one, di-, and 

- ^^^T^l^°^- nola„ine. 

The hydroxyamines can also be en ether N- (hy- 
droxyhydrocarbyl, amine. These are hydroxypoly (hydrocarbyl- 
oxy analogs of the above-described hydroxy amines (these 

analog "stituted oxyalKylene 

analogs) such N- (hydr oxyhydrocarby 1 ) am i nes can be 

descried amines and can be represented by the formulae- 



35 



H 2 N (R"0) x H, 



<WO 9303 1 20A 1_l_> 



PCT/US92/06040 

WO 93/03120 



-16- 



:n (R m o)t h, 



and 



:n (H ,, o) i H 



10 



wherein x is a number from about 2 to about 15 and Ri and R" 
are as described above. R, may also be a hydroxypoly (hydro- 

carbyloxy) group. 

The amino compound may also be an ammonium cation 
15 derived from a polyamine. The polyamine may be aliphatic, 
cycloaliphatic, heterocyclic or aromatic. Examples of the 
polyamines include alkylene polyamines, hydroxy containing 
polyamines, arylpolyamines , and heterocyclic polyamines. 

Alkylene polyamines are represented by the 

20 formula 

H^- (Alkylene-1*) n *2 
R* ^2 

wherein n has an average value between about 1 and about 
25 10, preferably about 2 to about 7, more preferably about 2 
to about 5, and the •'Alkylene" group has from 1 to about 10 
carbon atoms, preferably about 2 to about 6, more prefera- 
bly about 2 to about 4. R 2 is independently preferably 
hydrogen; or an aliphatic or hydroxy-substituted aliphatic 
30 group of up to about 30 carbon atoms. Preferably is 

defined the same as R,. 

Such alkylene polyamines include methylene 
polyamines, ethylene polyamines, butylene polyamines, 
propylene polyamines, pentylene polyamines, etc. The 
35 higher homologs and related heterocyclic amines such as 
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piperazines and N-aminoalkyl-substituted piperazines are 
also included. Specific examples of such polyamines are 
ethylene diamine, triethylene tetramine, tris-( 2 -amino- 
ethyl) amine, propylene diamine, trimethylene diamine, 
trxpropylene tetramine, tetraethylene pentamine, hexa- 
ethylene heptamine, pentaethylenehexamine , etc. 

Higher homologs obtained by condensing two or 
more of the above-noted alkylene amines are similarly 
useful as are mixtures of two or more of the af oredescribed 
10 polyamines. 

Ethylene polyamines, such as some of those 
mentioned above, are useful. Such polyamines are described 
xn detail under the heading Ethylene Amines in Kirk 
IT**'* MEnCyclopedia of Chemical Technology", 2d Edition, 
mo«7' PagSS 22 ~ 37 ' Interscie "<=* Publishers, New York 
(1965) . such polyamines are most conveniently prepared by 
the reaction of ethylene dichloride with ammonia or by 
reaction of an ethylene imine with a ring opening reagent 
such as water, ammonia, etc. These reactions result in the 
production of a complex mixture of polyalkylene polyamines 
including cyclic condensation products such as the afore- 
usefui bSd PiperaZ±neS - xylene polyamine mixtures are 

25 „ ° ther USSfUl tyPSS ° f P ol yamine mixtures are 

those resulting from stripping of the above-described 
polyamme mixtures to leave as residue what is often termed 
polyamme bottoms... Xn general, alkylene polyamine 
bottoms can be characterized as having less than two, 
usually less than l% (by weight) material bo± 
30 about 200OC. A typical sample of such ethylene polyamine 

bottoms obtained from the Dow Chemical Company of Preeport 
Texas designated "E-ioo" has a specific gravity at 15.6-c 
of 1.0168, a percent nitrogen by weight of 33.15 and a 
viscosity at 40*c of 121 centistofces . Gas chromatography 
analysis of such a sample contains about 0.93% "Light Ends" 



20 
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(most probably DETA) , 0 . 72% TETA f 21 . 74% tetraethylene 
pentaamine and 76*61% pentaethylene hexamine and higher (by 
weight) • These alkylene polyamine bottoms include cyclic 
condensation products such as piperazine and higher analogs 
5 of diethylenetr iamine , triethylenetetramine and the like. 

These alkylene polyamine bottoms can be reacted 
solely with the nitrophenol or they can be used with other 
amines , polyamines, or mixtures thereof. 

Another useful polyamine is a condensation reac- 

10 tion between at least one hydroxy compound with at least 

one polyamine reactant containing at least one primary or 
secondary amino group. The hydroxy compounds are prefera- 
bly polyhydric alcohols and amines. The polyhydric alco- 
hols are described below. Preferably the hydroxy compounds 

15 are polyhydric amines. Polyhydric amines include any of 

the above-described monoamines reacted with an alkylene 
oxide (e.g., ethylene oxide, propylene oxide, butylene 
oxide, etc.) having two to about 20 carbon atoms, prefera- 
bly two to about four. Examples of polyhydric amines 

2 0 include tri- (hydroxypropyl) amine , tris- (hydroxymethyl) amino 

methane, 2 -amino-2-methy 1-1, 3 -propanediol, N,N,N' ,N'-tetra- 
kis (2-hydroxypropyl) ethylened iamine, and N, N, N' ,N' -tetra- 
kis(2-hydroxyethyl)ethylenediamine, preferably tris (hy- 
droxymethyl ) aminomethane (THAM) . 

25 Polyamine reactants, which react with the poly- 

hydric alcohol or amine to form the condensation products 
or condensed amines, are described above. Preferred poly- 
amine reactants include triethylenetetramine (TETA) , 
tetraethylenepentamine (TEPA) , pentaethylenehexamine 

30 (PEHA) , and mixtures of polyamines such as the above- 

described "amine bottoms". 

The condensation reaction of the polyamine 
reactant with the hydroxy compound is conducted at an 
elevated temperature, usually about 60 °C to about 265 °C, 
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(preferably about 220 «c to about 250 «C) in the presence of 
an acid catalyst. 

The amine condensates and methods or making the 
same are described in pct publication WO86/05501 which is 
incorporated by reference for its disclosure to the conden- 
sates and methods of making the same. T he preparation of 
such polyamine condensates may occur as follows: A 4- 
ItlT 'I"" round - bott ™ e '» equipped with gi ass 

, rm ° We11 ' SUbsu " a « »> Dean-Stark trap, 

Taft A^i , e ° ndenSer " 9rams of HPA 

Taft Amines (amine bottoms available commercially from 
Onion carbide Co. with typically 34.1* by weight nitrogen 

able diStribUtion «* «.s% by weight primary 

amine, 14.4% by weight secondary amine and 7.4% by weight 

meSvlT a, ° ine) ' 7 " 9raDS ° f 40% a9ueous tris(hydroxy- 
methyljaminomethane (THAM) . This mixture is hMted T * 

Z d " ° f 85% H > P °« is »• The mixture is then 

heated to 120 . C over o. 6 hour. with N , sweeping, the 
mixture is then heated •»-« ie««« 

235o Cov ^ ,7 , eated to 150 ° C ove * 1.25 hour, then to 
235 C over l hour more, then held at 230-235-C for 5 hours, 

2T245Tfor t 5° h 40 ° C ° Ver °* 75 h ° Ur ' ^ th6n - 
240 245 C for 5 hours. The product is cooled to 150-c and 

faltered with a diatomaceous earth filter aid. Yield: 84% 
(1221 grams) . 

In another embodiment, the amino compounds are 
hydroxy-containing polyamines. Hydroxy-containing po"- 
amine analogs of hydroxy monoamines, particularly alkoxyL 
ated alkylenepolyamines (e.g., K,K(diethanol, ethylene 
famine, can also be used, such polyamines can be made Z 

moTof'tb «^«e amines with one or 

more of the above-described alkylene oxides. similar al- 
kylene oxide-alkanol amine reaction products can also L 
used such as the products made by reacting the afore- 

iTeTi primary ' seoondary or tertiary ai *« o1 *»°- 

with ethylene, propylene or higher epoxides in a l.l to 1.2 
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molar ratio. Reactant ratios and temperatures for carrying 
out such reactions are known to those skilled in the art* 

Specific examples of alkoxylated alkylenepoly- 
amines include U- ( 2 -hydroxy ethyl ) ethy lenediamine , N , N- 
5 bis (2-hydroxyethyl) -ethylene-diamine, 1- (2 -hydroxy ethyl) - 

piperazine, mono (hydroxypropyl) -substituted tetraethylene- 
pentamine, N-(3-hydroxybutyl) -tetramethylene diamine, etc. 
Higher homologs obtained by condensation of the above- 
illustrated hydroxy-containing polyamines through amino 

10 groups or through hydroxy groups are likewise useful. 

Condensation through amino groups results in a higher amine 
accompanied by removal of ammonia while condensation 
through the hydroxy groups results in products containing 
ether linkages accompanied by removal of water. Mixtures 

15 of two or more of any of the aforesaid polyamines are also 

useful. 

In another embodiment, the amino compound may be 
a cation derived from heterocyclic polyamine. The hetero- 
cyclic polyamines include aziridines, azetidines, azoli- 

20 dines, tetra- and dihydropyridines , pyrroles, indoles, 

piper idines, imidazoles, di- and tetrahydroimidazoles, 
piperazines, isoindoles, purines, morpholines, thiomorpho- 
lines , N-aminoalkylmorpholines , N-aminoalkylthiomorpho- 
lines , N-aminoalkylpiperazines , N, ' -diaminoalkylpipera- 

25 zines, azepines, azocines, azonines, azecines and tetra-, 

di- and perhydro derivatives of each of the above and 
mixtures of two or more of these heterocyclic amines. 
Preferred heterocyclic amines cure the saturated 5- and 
6-membered heterocyclic amines containing only nitrogen, 

3 0 oxygen and/ or sulfur in the hetero ring, especially the 

piperidines , piperazines , thiomorpholines , morpholines , 
pyrrolidines, and the like. Piperidine, aminoalkylsub- 
stituted piperidines, piperazine, aminoalkylsubstituted 
piperazines, morpholine, aminoalkylsubstituted morpholines, 

3 5. pyrrolidine, and aminoalkyl-substituted pyrrolidines, are 
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hetero riZ sLT« "° D forai ^ P«t of the 

» ana M'^S^:' ^oethylpiperasine. 

» a dispersal T he I- enb ° di,nent ' «» amino compound may be 
containing ester dl * <*"Persants; nitrogen- 

« an amino Z^VT^T °* ' """^no! and 

with at least „„. ot th . " one nitrophanol is condensed 
The reaction isT Jo " ! bOVe - de =«"ad amino compounds, 
until the reaction^ T Sat " n reaCti ° n Whlch is ""tinned 
-roups. The rea rion i ^ i= SUbStMti all y free of nitro 
*° ature of 25-cTto th T""" 7 ""^ ° Ut at a te »per- 
raaotion JLL^of t^^Tf ta »«~* of the 
this temperature s ^— -~s. Generally, 
175 . C . 250»c, preferably between 50- 

" carbon .tcIS^^r™ 01 lMS «»" ab ° ut » 

to conduct the TnitiTl /" *° leCUle " ±S aesi «ble 

temperature (T.^^f?.. "Nation at a lower 

reaction is possible ' ^ "~ Si " Ce Vio ^nt 

equivalent of nitto^nol " *~ ' ha " ° f a n 

*> amino compound t ~ ^ J* «* anient of 

than three equivalents L advantageous to use more 

amino compound or " a ht e , -**™-t of 

equivalent of nW!™ 5 ° f a " in ° — — Per 

• In a ^P* 0 * 1 embodiment, the i-o*- a i 

—phenol and amino compound ^Ts^J^Z^ 
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are in a ratio of about 0.5-10 equivalents of amino com- 
pound per mole of nitrophenol, preferably about 1.0-5. 
fA-31 Nitr oaen-containina Carboxvlic Dispersants 

The nitrogen-containing carboxylic dispersants 
5 include reaction products of hydrocarbyl-substituted 

carboxylic acylating agents such as substituted carboxylic 
acids or derivatives thereof. The amines are described 
above, typically the amines are polyamines, preferably the 
amines are ethylene amines, amine bottoms or amine conden— 

10 sates. The hydrocarbyl-substituted carboxylic acylating 

agent and polyamine are reacted at a temperature from about 
0°C, preferably about 50 °C, up to about 200 °C, preferably 
up to about 150 °C. Usually an equivalent of acylating 
agent is reacted with 1-4 equivalents of polyamine, prefer- 

15 ably 2-4 equivalents. 

The hydrogen-substituted carboxylic acylating 
agent may be derived from a monocarboxylic acid or a 
polycarboxylic acid. Polycarboxylic acids generally are 
preferred. The acylating agents may be a carboxylic acid 

20 or derivatives of the carboxylic acid such as the halides, 

esters, anhydrides, etc., preferably acid, esters or 
anhydrides, more preferably anhydrides. Preferably the 
carboxylic acylating agent is a succinic acylating agent. 

The hydrocarbyl-substituted carboxylic acylating 

25 agent includes agents which have a hydrocarbyl group 

derived from a polyalkene. The polyalkene is characterized 
as containing from at least about 8 carbon atoms, prefera- 
bly at least about 30, more preferably at least about 35 up 
to about 300 carbon atoms, preferably 200, more preferably 

3 0 100. In one embodiment, the polyalkene is characterized by 

an tin (number average molecular weight) value of at least 
about 500. Generally, the polyalkene is characterized by 
an Mn value of about 500 to about 5000, preferably about 
800 to about 2500. Xn another embodiment Sin varies between 

35 about 500 to about 1200 or 1300. 
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d.-iv „ , ^ an0ther e »*°<«»ent, the hydrocarbyl groups are 
derived from polyelkenes having an 5„ value of at 

3 T J Preferabl y from about 1.8 to about 

3 6 more preferably about 2 .5 to about 3. 2 . The prepara- 
tion and use of substituted succinic acylating agents 

ar: r ::: 0 i e ed subst D ituent is derivea fr °- *»<*> 

which Patent 4 '" 4 " ,3S ' tte disolosure of 

which is hereby incorporated by reference. 

The polyalkenes include homopolymers and inter- 
polymers of polymerizable olefin monomers Z 2 to about Is 
carbon atoms; usually 2 to about e, preferably 2 tt about 

; ::"e n r : ferawy 4 - The ° iefins ™* - — " - 

=r TZZl'Z?* 1 ™' 1 - bUteM ' — l-o=tene,. 

sue" i , ! ! , B ° nOBer ' P™ f *«"y diolefinic monomer 

homopolymer is a oott^t Pl6 ° f 8 «>«*•«•<» 

whio£ aoTut SO* of the ^r 8 ' Preferably « P^tene in 
Th- ™ n ,! Polymer is derived from isobutylene 

The polyalkenes are prepared by conventional procedures 

— err: tsrs rr^ss: 

alpha-beta -^"^ST. ^^^2^ 
-nay be carboxylic acids per se and functionaTderlvatlves 
thereof such as anhydrides, esters, amides, imideTsalts 

although tri- «/ t^rJS^ "V"*"* 1 * aCid *' 



specif exainples — be used 

c^ot ■^r^t" oi f • methacryii ° — i= ~L. 

onic acid, 2-phenylpropenoic acid, etc Ex(aiBn1 
Polybasic acids include maleic acid, fumade acid.^ 
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conic acid, itaconic acid and citraconic acid. Generally, 
the unsaturated carboxylic acid or derivative is maleic 
anhydride or maleic or fumaric acid or ester, preferably, 
maleic acid or anhydride, more preferably maleic anhydride. 
5 The polyalkene may be reacted with the carboxylic 

reagent such that there is at least one mole of reagent for 
each mole of polyalkene. Preferably, an excess of reagent 
is used. This excess is generally between about 5% to 
about 25%. 

10 In another embodiment, the acylating agents are 

prepared by reacting the above described polyalkene with an 
excess of maleic anhydride to provide substituted succinic 
acylating agents wherein the number of succinic groups for 
each equivalent weight of substituent group is at least 

15 1.3. The maximum number will not exceed 4.5. A suitable 

range is from about 1.4 to 3.5 and more specifically from 
about 1.4 to about 2.5 succinic groups per equivalent 
weight of substituent groups. In this embodiment, the 
polyalkene preferably has an Mn from about 1300 to about 

20 5000 and a Mw/Mn of at least 1.5, as described above, the 

value of Mn is preferably between about 1300 and 5000. A 
more preferred range for Mn is from about 1500 to about 
2800, and a most preferred range of Mn values is from about 
1500 to about 2400. 

25 The conditions, i.e., temperature, agitation, 

solvents, and the like, for reacting an acid reactant with 
a polyalkene, are known to those in the art. Examples of 
patents describing various procedures for preparing useful 
acylating agents include U.S. Patents 3,215,707 (Rense) ; 

30 3,219,666 (Norman et al) ; 3,231,587 (Rense); 3,912,764 

(Palmer); 4,110,349 (Cohen); and 4,234,435 (Meinhardt et 
al) ; and U.K. 1,440,219. The disclosures of these patents 
are hereby incorporated by reference. 
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iA-4) Amine nigpo^^ 

The dispersant may also be an amine dispersant 
I 1 :! are hydrocarbyl-substitut ^ZlTs' 

These hydrocarbyl-substituted amines are well known T 
tho Se kil in the These amineg -own to 

3 7; 5 P 43 3 rt 3 ' 275 ' 554; 3 ' 438 '^; 3,454,555; 3,555,304 
IZll . V 3 > 822 > 2 *'- ^se patents are hereby inccr^ 

porated by reference for their disclosure of hydrocarbyl 
amines and methods of making the same. ydroearbyl 
Typically, amine dispersants *»-o 

like. ° i5r(propylene >-1.3-propylene<U«.ine and the 
1A-5) Bstar p< F| r , r|t| - 

an ester «.? an<>ther e - i>oai » ent < dispersant may also be 
™' ~ ^ prepared £ 

^ro^ eOBpound an 9 a optioLlTan am, ™" """^ 

eBbodinent, the ester disprrsant is " In an0thar 

the acylating agent with t he Tv, « by reacting 

The oraanL h T • > ™~*~<*W* hydroxy anine. 

Polyvalent organic group VineTto th > Z^Z'T " 
a carbon bond, and . is an integer o f JLTZT^TZ 
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wherein the hydrocarbyl group contains at least about 8 
aliphatic carbon atoms. The hydroxy compounds may be 
aliphatic compounds such as monohydric and polyhydric 
alcohols, or aromatic compounds such as phenols and naph- 
5 thols. The aromatic hydroxy compounds from which the 

esters may be derived are illustrated by the following 
specific examples: phenol, beta-naphthol, alpha-naphthol , 
cresol , resorcinol , catechol , p , p ' -dihydroxybipheny 1 , 
2-chlorophenol , 2 , 4-dibutylphenol , etc . 

10 The alcohols from which the esters may be derived 

preferably contain up to about 40 aliphatic carbon atoms, 
preferably from 2 to about 3 0 , more preferably 2 to about 
10. They may be monohydric alcohols such as methanol, 
ethanol r isooctanol, dodecanol, cyclohexanol , etc. In one 

15 embodiment, the hydroxy compounds are polyhydric alcohols , 

such as allcylene polyols. Preferably, the polyhydric 
alcohols contain from 2 to about 40 carbon atoms, more 
preferably 2 to about 20; and from 2 to about 10 hydroxy 1 
groups, more preferably 2 to about 6. Polyhydric alcohols 

20 include ethylene glycols, including di-, tri- and tetra- 

ethylene glycols; propylene glycols, including di-, tri- 
and tetrapropylene glycols; glycerol; butane diol; hexane 
diol; sorbitol; arabitol; mannitol; sucrose; fructose; 
glucose; cyclohexane diol; erythritol; and pentaeryth- 

25 ritols, including di- and tripentaerythritol ; preferably, 

diethylene glycol, triethylene glycol, glycerol, sorbitol, 
pentaerythritol and dipentaerythritol . 

The polyhydric alcohols may be esterif ied with 
mono carboxy lie acids having from 2 to about 30 carbon 

3 0 atoms, preferably about 8 to about 18, provided that at 

least one hydroxyl group remains unesterif ied. Examples of 
monocarboxylic acids include acetic, propionic, butyric and 
fatty carboxy lie acids. The fatty monocarboxylic acids 
have from about 8 to about 3 0 carbon atoms and include 

35 octanoic, oleic, stearic, linoleic, dodecanoic and tall oil 
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acids . 



Specific examples of these esterified polyhydric 
alcohols include sorbitol oleate, including mono- and 
dioleate, sorbitol stearate, including Mono- and distear- 
ate glycerol oleate, including glycerol mono-, di- and 
trioleate and erythritol octanoate. 

by anv J** CarbOXYliC * Ster ^Persants may be prepared 
ZJ ° f * everal *™»n methods. The method which is 
Preferred because of convenience and the superior proper- 
ties of the esters it produces, involves the reaction of a 
the carbolic acylating agents described above with one or 

eguivaleTt ? ^ ° f *« ^ 

equivalent to about 4 equivalents of hydroxy compound per 

equivalent of acvlatino »r,o«<- mi . p na per 

ugual1 , acyiatmg agent. The esterif ication is 

usually carried out at a temperature above about io 0 o C 
Preferably between 15CC and BOO-c. The water formed as a 
by-product is removed by distillation as the esteri^catL 
proceeds. The preparation of useful carboxylic ester 

The carboxylic ester dispersants may be further 

preferably at least cne cf the abcve described polyamines 
in one embodiment, the amount of amine which is reacted !* 

CiEnt t0 neUt """ any -esterif ied carbo" 
ylic acxd groups, m one preferred embodiment, the nitro^ 

re^r 31 : 1 ". 9 CSrbOXyllC -e prepared; 

ITTT 1 "° ^ '^lents, Preferably about 10 

0 3 ;L aga r, °* °°»*°™*°. -d up to about 

lent or r '■ Preferab1 ^ — »t 0. 02 to about 0.25 equiva- 
lent of polyamxne per eguivalent of acylating agent 

in another embodiment, the carboxylic acid 

a^oL'r 9 rr be reacted ^ wi Th b0 th the 

ofeaui , ; 1 iS at least about 

0 01 equxvalent of the alcohol and at least 0.01 equivalent 
of the amxne although the total amount of equivalents of 
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the combination should be at least about 0 . 5 equivalent per 
equivalent of acylating agent. These nitrogen-containing 
carboxylic ester dispersant compositions are known in the 
art, and the preparation of a number of these derivatives 
5 is described in, for example, U.S. Patents 3,957,854 and 

4,234,435 which have been incorporated by reference previ- 
ously. 

The carboxylic ester dispersants and methods of 
making the same are known in the art and are disclosed in 
10 U.S. Patents 3,219,666, 3,381,022, 3,522,179 and 4,234,435 

which are hereby incorporated by reference for their 
disclosures of the preparation of carboxylic ester dispers- 
ants . 

fA— 6^ Mannich Dispersants 

15 The dispersant may also be a Mannich dispersant. 

Mannich dispersants are formed by the reaction of at least 
one aldehyde, at least one of the above described amine and 
at least one hydroxyaromatic compound. The reaction may 
occur from room temperature to 225°C, usually from 50° to 

20 about 200°C (75°C-125°C most preferred), with the amounts 

of the reagents being such that the molar ratio of hydroxy- 
aromatic compound to formaldehyde to amine is in the range 
from about (1:1:1) to about (1:3:3). 

The first reagent is a hydroxyaromatic compound. 

25 This term includes phenols (which are preferred) , carbon-, 

oxygen-, sulfur- and nitrogen-bridged phenols and the like 
as well as phenols directly linked through covalent bonds 
(e.g. 4,4'-bis(hydroxy)biphenyl) , hydroxy compounds derived 
from f used-ring hydrocarbon (e.g., naphthols and the like) ; 

3 0 and polyhydroxy compounds such as catechol, resorcinol and 

hydroquinone. Mixtures of one or more hydroxyaromatic 
compounds can be used as the first reagent. 

The hydroxyaromatic compounds are those sub- 
stituted with at least one, and preferably not more than 

35 two, aliphatic or alicyclic groups having at least about 6 
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(usually at least about 30, m ore preferably at least 50> 
carbon atoms and up to about 400 carbon - } 
, nn * * uu carbon atoms, preferable 

300, more preferably 200 Th oea „ P^exeraoiy 

the above described Polyal*en e s T "* *" ^ **" 

hyde. W J^^^^^*«^ , ~- aMe - 

15 precursors i*. „ ' Formaldehyde and its 

precursors (e.g., paraformaldehyde trW^., 
ferred. Mixtures Df .,„_>. ,, trioxane) are pre- 

reagent. aldehydes may be used as the seoond 

Preferably^l'rlT 96 ** *" — above. 

>° «2L h 3 P ° lyMine as described above. 

ing patents Pat dSSCrlbea ln «» f °"— 

anl U.S. Pa^nt^s! ^ C: 569 '' °- S - PatMt 3 ' 8 "' 8 -'- 
-r their disolos'ure ^^1^™ " ~~ 

= aesoribe £ p^Uon T/ d"° "^""^ 

Present invent^ tJ^^JT^ " ^ 

elsewhere in the specification , eXM,pleS ' as wel1 aE 

^ "eight, temperature TtZ^ ^T' T 

t atmospheric, unless *" 

EXAMPLE A-l 

catalysed ^ 

a number average molecular we lg ht ^J*" 01 ^ h ^"9 
<vapor phase osmometry,, ,« ^ * £=£2^2 
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oil and 725 parts of textile spirits is heated to 60° to 
achieve homogenity. After cooling to 30° , 319.5 parts of 
16 molar nitric acid in 600 parts of water is added to the 
mixture* Cooling is necessary to keep the mixture's 
5 temperature below 40°. After the reaction mixture is 

stirred for an additional two hours, an aliquot of 3710 
parts is transferred to a second reaction vessel. This 
second portion is treated with an additional 127.8 parts of 
16 molar nitric acid in 130 parts of water at 25°-30°. The 

10 reaction mixture is stirred for 1.5 hours and then stripped 

to 220°/30 torr. Filtration provides an oil solution of 
the desired intermediate. 

A mixture of 810 parts of the oil solution of the 
above prepared intermediate, 405 parts of isopropyl alcohol 

15 and 405 parts of toluene is charged to an appropriately 

sized autoclave. Platinum oxide catalyst (0.81 part) is 
added and the autoclave is evacuated and purged with 
nitrogen four times to remove any residual air. Hydrogen 
is fed to the autoclave at a pressure of 29-55 psig. while 

20 the content is stirred and heated to 27^-92° for a total of 

13 hours. Residual excess hydrogen is removed from the 
reaction mixture by evacuation and purging with nitrogen 
four times. The reaction mixture is then filtered through 
diatomaceous earth and the filtrate stripped to provide an 

25 oil solution of the desired aminophenol. This solution 

contains 0.58% nitrogen. 

EXAMPLE A-2 

To a mixture of 361.2 parts of a deca (propyl- 
ene) -substituted phenol and 270.9 parts of glacial acetic 

30 acid, at 7° -17°, is added a mixture of 90.3 parts of nitric 

acid (70-71% HN0 3 ) and 90.3 parts of glacial acetic acid. 
The addition is carried out over 1.5 hours while the 
reaction mixture is cooled externally to keep it at 7° -17°. 
The cooling bath is removed and the reaction stirred for 

35 two hours at room temperature. The reaction is then 
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strxpped at 134-/35 torr and tiltmd to prov - de 
desared nitrated intermediate as a filtrate ^ 
nitrogen content of 4.65%. titrate having a 

* and so parts^Tlt e ha 0 n H ~ °* ^ ~ ^^diate 

mixture!/! " ad<3ed t0 an autoclave. This 

mixture is degassed by purgina with nifv n 

of palladia on charcoal ^T^^T' °" 

iS — Pressure* with ni^ogeHever^l t^" 6 

then put under a k,^ 9 n se veral times and 

» »ac ti p on jr^s l "err ,nr^. °< «•» »» 

«*e hydrogen pressure varies "™ 100 to^o o ^ ^ 
hydrogen pressure drops below 30 Lo „ * 9 ' *"* 
to 100 psig. The reaL, " ad ^ ust ^ 

which point the autool " " C ° ntinUed f « »0.8 hours at 

P -t o p f J*:*TTiz™rvr m ad * it± ™ 1 °- s 

repeated nitrogen purging ^ llLTT^ ^ ***** 
pressured to loo «,.? ' *"* autocla ve is again 

° 100 Psig. with hydroaen ... 
continued for an additional l 6 .s ToTs x Tl 
moles of hydroaen no "rs. A total of 2.0 

Mixture is fute'ed L f ♦ autoclave " «- reaction 

titration provi d es t^ft *° "° V1S ^ * — - 

— - preach: T^T P Z^tz; t i^ 

group ortho to tho v.,^ , naving the ammo 

snhstituent ^TLT^T^ '~<~«~> 

EXAMPLE A-3 
To a mixture of 3 6«r 
substituted phenol (wherein the "V " P ° lybuten *- 
contains 40 to 45 carbon a * T P^-tene substituent 
spirits is added " ^ " 0 ° ° f 

reaction te»p.ratur e L k " "°" (7 °*> ' »" 
stirred for about 0.7 hoL the bei "9 
into 5000 parts of .T^l^TZ^T " ~ 
organic layer which separates if™ k ? 106 

and then combined with 1000 perts of bl ^ "*« 

parts of benzene. This solu- 
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tion ' is stripped to 170° , and the residue filtered to 
provide the desired intermediate as a filtrate. 

A mixture of 13 0 parts of the above intermediate, 
130 parts of ethanol, and 0.2 part of platinum oxide (86,4% 
5 PtQ 2 ) is charged to a hydrogenation bomb. The bomb is 

purged several times with hydrogen and then charged to 54 
psig. with hydrogen. The bomb is rocked for 24 hours and 
again charged to 70 psig. with hydrogen. Rocking is 
continued for an additional 98 hours. Stripping of the 
10 resulting reaction mixture to 145°/760 torr provides the 

desired aminophenol product as a semi-solid residue. 

EXAMPLE A-4 

A mixture of 105 parts of the intermediate of 
Example 3, 303 parts cyclohexane and 4 parts commercial 

15 Raney nickel catalyst is charged to an appropriately sized 

hydrogenation bomb. The bomb is pressured to 1000 psig. 
with hydrogen and agitated at about 50° for 16 hours. The 
bomb is again pressured to 1100 psig. and agitated for 
another 24 hours. The bomb is then opened and the reaction 

20 mixture filtered and recharged to the bomb with a fresh 

portion of 4 parts of Raney nickel catalyst. The bomb is 
pressured to 1100 psig. and agitated for 24 hours. The 
resultant reaction mixture is stripped to 95°/28 torr to 
provide the aminophenol product as a semi-solid residue. 

25 EXAMPLE A-5 

To a mixture of 400 parts of polybutene-substi- 
tuted phenol (wherein the polybutene substituent contains 
approximately 100 carbon atoms) , 125 parts of textile 
spirits and 266 parts of a diluent mineral oil at 28° is 

30 slowly added 22.8 parts of nitric acid (70%) in 50 parts of 

water over a period of 0.33 hour. The mixture is stirred 
at 28° -34° for two hours and stripped to 158°/30 torr, 
filtration provides an oil solution (40%) of the desired 
nitrophenol intermediate having a nitrogen content of 

35 0.88%. 
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r^TL "eh" " ° f t0lUen8 ^ (50/50 

Jon vessel ZT^° ^ aPP "* riatal * 1— hydrogena- 
5 0.31 part of . iS de9aSSed and P~l 

and Lw f rBa0ti0 " VeSSel 1S ^ 57 psig 

hydrogen is fed to the reaction vessel. The r^cL! 

io zrz is r n . mt — - «- ««»*. 3^ yiel d 

EXAMPLE A- 6 

A reaction vess ^l is charged with 750 parts a * 
avera- * , ^ frOD " P-W*— <nu»Lr 

txon mixture is heated to 155»-i 65 on , „ 

diatoaaceJut J^TZZ T ** C%i °" 

" desired Product "d T nltr ° 9en - *" is «» 

^ oa ucr ana has a TBN of 2-5 n ee*. 

40* 100 neutral mineral oil. % nitr °* en < and 

EXAMPLE A-7 

=. n=- ~ ~ 

205°p/e;n u /ou ^or and then 



<WO 9303120A1J_> 



PCT/US92/06040 

WO 93/03120 



-34- 

textile spirits is heated with agitation to 60°C. After 
cooling to 30°c, a mixture of 319.5 parts of a 16-molar 
nitric acid, and 600 parts is slowly added into the mixture 
which is kept below 40°C by external cooling. After 
5 stirring the mixture for an additional 2 hours, 3710 parts 

is transferred to a second reaction vessel. The remaining 
material is stripped to 150°C/43 tor, cooled to 110 "C and 
filtered through diatomaceous earth to provide as a fil- 
trate the desired nitrophenol. This material has a nitro- 

10 gen content of 0.53%. 

The above nitrophenol (1353 parts) is added to 
61.5 parts of a commercial polyethylenepolyamine mixture 
containing 33.5% nitrogen and substantially corresponding 
in empirical formula to tetraethylenepentamine. The 

15 reaction mixture is heated to 80«C for 1.5 hours and then 

stored for 16 hours at 25°C. It is then heated to 130- 
160°C for a total 15 hours and finally stripped to 160/30 
tor. The residue is filtered through diatomaceous earth to 
give a product which contains 1.5% nitrogen. 

20 EXAMPLE A-8 

A mixture of 1600 parts of a polybutene-substi- 
tuted phenol prepared as described in Example A-7 from 
polybutene having a number average molecular weight of 1400 
(gel permeation chromatography) , 10 parts of agueous 

25 hydrochloric acid and 33 parts of paraformaldehyde is 
heated to 90 °C under nitrogen atmosphere for 20 hours with 
intermittent storage at room temperature. 500 parts of 
textile spirits are then added, followed by 91.3 parts of 
concentrated nitric acid and 100 parts water. During the 

30 nitric acid addition the reaction temperature is maintained 

at 130-138 °C by external cooling. The reaction mixture is 
then stirred for two hours at room temperature and 61.5 
parts of polyethylene polyamine described in Example A is 
added slowly. The reaction mixture is heated to 160°C for 

3 5 seven hours and then stripped at 160 °C and 30 tor. The 
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EXAMPLE A-9 

5 substituteTphenc T^T (679 ° f 8 nit «P°^«tene- 

stixutea phenol made as described in Ex»„r>i„ „ -, 
oomprising S0% by weight o£ ^ » J 

reaction vessel containing a< " *" 8 

The addition is accomplished over TV „ tr " th "»l«™i»e. 
-ixture is held tor i 3 T The rea =tion 

« stripped to 2o"c/ 2 o t" .T " 2 °°' C - ^ " 

mixture is rilU^ £™ !°° led " 10 °° C - «» «.= tion 

mtered through diatomaceous earth 
a product containing 0.97% nitrogen. Pr ° Vlde 

EXAMPLE A-10 

» -tone, c * ^1" weigher * P ° ly(iS °- 
ohlorine content or 5.^1 , "* haVi " S 3 

amine having 3 -«>. 285 parts of an alxylene poly- 

-etrrc^Iy * ?ZZ:Z"T Siti0n "oichil- 

benzene is heated t^ ref ^ ^T"?"* "* " 0 ° « 
=0 than slowly incr.. / fixture's temperature is 

benzene iTr^d ^To 1 ^ ^ t0 l7 °' C 
equal volume of mixed hi iS dil "" d witn «« 

- -is mixture is f hearedT "rTf C ethM01 ^ ' 

aqueous sodium carbonate is adde l T V ° 1UMe ° f "* 

» the mixture is allowed t ^ T'" "^i" 9 ' 

The organic phase is wash.Tw\th wafer ^IZ ^ 
provide the desirea „„„ ■ .. stripped to 

nitrogen contTt ^ l.sT. ' ^ POlyMine b * V ™° * 
30 EXAMPLE A-ll 

- . poiyito^" : u = c ::ic par i s of . toiuene and 400 

PolyUsobutene, ^^STZSTTL'T ^ 

2rjT-T:rv n *rr a ----- ~ " 9 °: 
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tetraethylene pentamine, is heated to 150 °C while the 
water/ toluene azeotrope, is removed. The reaction mixture 
is then heated to 150 °C under reduced pressure until 
toluene ceases to distill- The residual acylated polyamine 
5 has a nitrogen content of 4.7%. 

EXAMPLE A-12 

A reaction vessel is charged with 820 parts of 
100 neutral mineral oil and 1000 parts of a polybutenyl- 
substituted succinic anhydride derived from a polybutene 

10 (number average molecular weight equal to 960) . The 

mixture is heated to 110 °C whereupon 85.0 parts of an 
ethylene amine mixture having an average composition 
corresponding to the stoichiometry of tetraethylenepent- 
amine is added to the reaction mixture. The reaction 

15 mixture is heated to 150°-160°C and held for four hours. 

The reaction mixture is cooled and filtered through dia- 
tomaceous earth. The filtrate has a total base number of 
35, 1.56% nitrogen and 40% 100 neutral mineral oil. 

EXAMPLE A-13 

20 A reaction vessel is charged with 400 parts of 

100 neutral mineral oil and 1000 parts of the polybutenyl 
succinic anhydride described in Example A-12. The mixture 
is heated to 88 °C where 152 parts of a condensed amine 
(prepared by reacting HPA Taft amines available from Union 

25 Carbide with tr is (hydroxymethyl) amino methane (THAM) ) is 

added to the reaction mixture. The reaction temperature is 
increased to 152 °C and maintained for 5.5 hours. The 
reaction mixture is cooled to 145 °C and filtered through 
diatomaceous earth. The filtrate contains 40% 100 neutral 

3 0 mineral oil and 2.15% nitrogen. 

EXAMPLE A-14 

To a mixture of 50 parts of a polypropyl-substi- 
tuted phenol (having a molecular weight of about 900 , vapor 
phase osmometry) , 500 parts of mineral oil (a solvent 
35 refined paraffinic oil having a viscosity of 100 SUS at 
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"LLlent I T ""^ solution 
ho« « T't / a " S amlne) 1S ^ over an 

( . 3 " % a9UeOUS SOlUtion OI formaldehyde 

the ~ I 9 * aldeh ^> • »«rl»g the addition 

held temPer " U " is ^owly increased to loo-c and 

"oi itt^r" for three hours whiie «- " 

add^ r nltr ° 9en - To the coolad reaction mixture is 

o f the final product ^JS^T 1^ 

EXAMPLE A-15 

anhydride *± s^"^* * . hyteoc «"™-«»o-«tuted succinic 

havLar»oiecuiar„eIah t y / hl0rinatln9 ' ^^-hutene 
4 5% and Th - ° 1000 to a ohlorine content of 

-TmoTar ^^^2^^^ ^ 

succinic anhydride and "1"^" a'"? " m ° le) « "» 
«ycol is mixed at 2 40-,s o .£7mm Tr 2 tLTT 
residue is a mixture of «. hours. The 

es terification 0 rr e r nd TothTr resuitin - f — «- 

glycol k hydroxy radicals of the 

glycol. it has a saponification number of 101 *nH 
alcoholic hydrcxyl content cf 0 2% " 



EXAMPLE A-16 

carhoxylic^aciThTv" PrePa " d " y heatina «8 Parts of a 

(Prepare! ",y r«ct7 n r JT^ """^ ^ °* 1018 
acrylic acid, " th "I D CW °" natea Polyisobutene with 

—ainin, a' t^LTLo" ^ ^ 

hours during which time nitrooen T 2? ° Ut " 

mixture. The mixture i s \h OW " thr?Ugh the 

the desired ester^ **** ™* «» is 
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(B\ Fatty Acid-polvamine Reaction Product 

The methods and compositions of the present 
invention also contain the reaction product of a fatty 
carboxylic acid of and at least one polyamine. The fatty 
5 carboxylic acids are generally mixtures of straight and 

branched chain fatty carboxylic acids containing about 8 to 
about 30 carbon atoms, preferably about 12 to about 24, 
more preferably about 16 to about 18. Carboxylic acids 
include the polycarboxylic acids or carboyxlic acids or 

10 anhydrides having from 2 to about 4 carbonyl groups, 

preferably 2. The polycarboxylic acids include succinic 
acids and anhydrides and Diels-Alder reaction products of 
unsaturated monocarboxylic acids with unsaturated carboxyl- 
ic acids Csuch as acrylic, methacrylic, maleic, fumaric, 

15 crotonic and itaconic acids) • Preferably, the fatty 

carboxylic acids are fatty monocarboxylic acids, having 
from about 8 to about 30, preferably about 12 to about 24 
carbon atoms, such as octanoic, oleic, stearic, linoleic, 
dodecanoic, and tall oil acids, preferably stearic acid. 

20 The fatty carboxylic acid is reacted with at 

least one polyamine. The polyamines may be aliphatic, 
cycloaliphatic, heterocyclic or aromatic. Examples of the 
polyamines include alkylene polyamines and heterocyclic 
polyamines . 

25 A preferred reaction product of a carboxylic acid 

and polyamine is made by reacting the above-described 
alkylene polyamines with a mixture of fatty acids having 
from 5 to about 30 mol percent straight chain acid and 
about 70 to 95% mol branch chain fatty acids. Among the 

3 0 commercially available mixtures are those known widely in 

the trade as isostearic acid. These mixtures are produced 
as a by-product from the dimerization of unsaturated fatty 
acids as described" in U.S. Patents 2,812,342; and 
3,260,671. These patents are hereby incorporated by 
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reference for their disclosure of these reaction products 
and methods of making the same. Products 

The branched chain fatty acids can also include 
those ln which the hr.nch is not alxyl in nature, such as 
o-stearic T "* st *aric — the chlor- 

Kylen. » , BranChed Chai " fatty =arboxylic acid/al- 

L the P :« YaMln s e ^ ""n — extensively 

25 «; , ' Ma,DPle ' D - S - stents 3,110,673; 

3,251,853; 3,326,801; 3,337,459; 3,406,064; 3 «. 671 

; «" -ese patents are ^ ^ 

Porated by reference for their disclosures of fatty acid/ 
polyamine condensates f ~ , k . . ratty acid/ 

formulations. " *" lutoi =ating oil 

^ an ° ther Raiment, the reaction product of a 

aH^i^ ' P ° lyaBina « e "acted 

epoxides T EP ° J£ldeS a " «—»"Y lower aliphatic 

from f t T"' Ir ° n 1 t0 3bOUt 7 ~*« ^oms, preferably 
carTon a? ' Cart ° n ' P«^rably 2 to 

carbon atoms Examples of these epoxides include ethylene 
oxide, propylene oxide, butvlena owa. , .. etn * lene 

and octylene oxid* ' BUtylene °^°e, cyclohexene oxide 

amount fr" alout 0 fJTV in " 

epoxide based on Le totarjir of ^ °* 

The r «nf< weight of the reaction product. 

^.rtrj^T 11 * ^ 8 Mature above about 

epoxide Ts dercri^Tr; 1 P !"? ™ 

product (8^ ^ 1 . 1Wlag eXamPXeS ±11USteate th. reaction 
P UCt (B) of the Present invention. 

EXAMPLE B-l 

heated at «o""o -c^s t! T^* 1 die «* l °»* triamine 

stearic acid over a period ^ ** ^ 

period of two hours. The mixture is 
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held at: 150 °C for one hour and then heated to 180°C over an 
additional hour. Finally, the mixture is heated to 205°C 
over 0.5 hour; through this heating, the mixture is blown 
with nitrogen to remove volatiles. The mixture is held at 
5 205-23 0°C for a total of 11.5 hours and then stripped at 

230°C/20 torr to provide the desired acylated polyamine as 
a residue containing 6.2% nitrogen. 

EXAMPLE B-2 

To 205 parts of commercial tetraethylene pent- 
10 amine heated to about 75 °C there is added 1000 parts of 

isostearic acid while purging with nitrogen, and the 
temperature of the mixture is maintained at about 75°- 
110 °C. The mixture then is heated to 220°C and held at 
this temperature until the acid number of the mixture is 
15 less than 10. After cooling to about 150 °C, the mixture is 

filtered, and the filtrate is the desired acylated poly- 
amine having a nitrogen content of about 5.9%. 

EXAMPLE B-3 

A mixture (565 parts by weight) of an alkylene 

20 amine mixture consisting of triethylene tetramine and di- 

ethylene triamine in weight ratio of 3:1 is added at 20°- 
80 °C to a mixture of equivalent amounts of a naphthenic 
acid having an acid number of 180 (1270 parts) and oleic 
acid (1110 parts; the total quantity of the two acids used 

25 is such as to provide one equivalent for each two equiva- 

lents of the amine mixture used) . The reaction is exother- 
mic. The mixture is blown with nitrogen while it is being 
heated to 240 °C in 4.5 hours and thereafter heated at this 
temperature for 2 hours. Water is collected as the distil- 

30 late. To the above residue ethylene oxide (140 parts) is 

added at 170°-180°C within a period of 2 hours while nitro- 
gen is bubbled through the reaction mixture. The reaction 
mixture is then blown with nitrogen for 15 minutes and 
diluted with 940 parts of xylene to a solution containing 

35 25% of xylene. The resulting solution has a nitrogen 
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content of 5.4% and a base nuJnber of 82 at 
latter bemc, indieative Qf free ^ " 
fC) Varnish r>j gc ^i^ r „ 

The methods and compositions of the present 
invention also contain (C) at least 25% by weight ofat 

ho e r ~ r b is v issoiver seie — — c.r2Ls^ 

olll' at CarbOXyliC SSters h -ing up to a total of 24 
carbon atoms, and (o) alkoxy alcohols. 

•LSI KetO fllnnhnl. 

Car-bovyi -trr- 

incXude a ^ST^ ™* — 

carbon atoes. ZrerabxT « * " t0 ' al °' 24 

frc n carboxyue " oi ^ T Carbo ^ lio •*« is prepared 

atone, nore pre £ era^ a T"l ' ^ " " rbon 

about 8 £ , ab ° Ut " ' n ° ra P«farably 2 to 

propUc. ne^r^ 116 aoias in=iuda aLi - 

, «uuyn Cf nexanoic, octanoic 

-cnoxe^r^Tm: n^vr-* 1 - witb 

1 to about 12 mor-o * carbon atoms, preferably 

-co^e in^rLrrr 1 ^ t ■• - 

h— nol, cyelohexanol, doeec™ ' 7*Z * ' b " t " , ° 1 ' 

ethanci, propanol and butaToT JS^T^ " ethan01 ' 

carbolic eetere i nclude ^ ^ °* 

acetates- e th v1 »«nyj., ethyl, propyl and butyl 

P~p y x and X'x S,^ ^ 

cctyx and octanoates «c Pr ° Py1 ' bUty1 ' 
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(C\ Alkoxv Alcohols 

The compositions may include alkoxy alcohols. 
These alkoxy alcohols are characterized as having ether 
linkages and may be prepared by using alkylene oxides, 
5 having from 2 to about 10 carbon atoms, (such as ethylene 

oxide, propylene oxide, butylene oxide and octene epoxide) . 
Examples of alkoxy alcohols include methoxyethyl , methoxy- 
propyl, ethoxyethyl, ethoxypropyl , propoxy ethyl , propoxy- 
propyl, butoxyethyl and butoxypropyl alcohols. 

10 Alkoxy alcohols having an ether linkage are 

available commercially from Union Carbide corporation under 
the tradenames Cellosolve® solvents, Propasol® solvents and 
Ucon® fluids. Alkoxy alcohols having two ether linkages 
are available commercially from Union Carbide Corporation 

15 under the tradename carbitol® solvents, specific examples 

of these materials include Cellosolve® solvent (ethylene 
glycol monoethylether) ; methyl, propyl, butyl, and hexyl 
Cellosolve® solvent (ethylene glycol monomethyl, monopro- 
pyl, monobutyl and monohexyl ethers, respectively) ; Pro- 

20 pasol® solvent (propylene glycol, monoethyl ether) ; methyl, 

propyl, butyl and hexyl Propasol® solvents (propylene 
glycol, monomethyl, monopropyl, monobutyl and monohexyl 
ethers, respectively); Carbitol® solvent (dipropylene 
glycol monoethyl ether); and methyl, propyl, butyl, and 

25 hexyl Carbitol® solvents (diethylene glycol monomethyl, 

monopropyl, monobutyl and monohexyl ether, respectively). 
Examples of Ucon® fluids include Ucon® LB-385, IB-625, LB- 
1145, LB-1715 and LB-3000 fluids (propoxylated butanols) , 
Ucon® LO-500 (propoxylated oleoalcohol) , and Ucon® 50-HB- 

30 660, 50-HB-2000, 50-HB-2520, and 50-HB-5100 fluids (mixed 

ethoxylated and propoxylated butanol) . 

The alkoxy alcohol includes polyoxyalkylene 
polyols, including glycols. Examples of these alcohols 
include, polyoxyalkylene polyols, alkyl terminated polyoxy- 
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alKylene alcohols, hydroxy amines, polyoxyalkylated phenol, 
and polyoxyalkylene fatty esters. 

The polyoxyalkylene polyols include polyoxyalky- 
lene glycols. The polyoxyalkyiene glycols may be polyoxy- 
ethylene glycols or polyoxypropylene glycols. Useful 

ZZZTVT 9lyC ° 1S ^ BVailable ««- »*« carhide 
under the trade name Carbowax® PEG 300, 600, 1000 and 1450. 

The polyoxyalkylene glycols are preferrably polyoxypropy- 

10 oTLl TT, " here "^W™ are at least so* 

ILT ^ " mainin 9 20% may be ethylene oxide or 

whtch T T or other such esters ' olafins and «» «*• 

which may be polarized with polypropylene oxide. Useful 

P J11TZ°T ^ 3ly ° 01S "~ " ailabl * '™ union Carbide 
under the trade name N!AX 425; and NIAX 10 25 . Useful 

£ ST 9lycols 316 available *« »» 

and sold by the trade name PPG-1200, and PPG-2000. 

D olv»,- Representativs «* °ther useful polyoxyalkylene 
polyols are the liguid polyols available from Wyandotte 
Chemicals Company under the name PLUROKIC Polyols and other 

formu" POly ° lE - PLDE ° HIC POly ° la impend *I Z 

BO- (at, CH 2 OJ^CHCH, 0), (CH, CB, O), -H 

25 

the r !c^CHo y ' ^ 2 ^ lnt89erS *»»» 1 SUCh 

al^l ° f t0tal aVe " 9a »°l°-lar weight of the 

0 !eZ ^ T"" aVe " 9e Mlecul « -I** of said polyols 

bexng from about 2500 to about 4500. This type of polyol 
can be prepared by reacting propylene glycol with propylene 
oxide and then with ethylene oxide. 

alkvl t.r!" an ° ther ' amb ° di "'^ the alkoxy alcohol is an 
alkyl terminated polyoxyalkylene alcohol. The alkvl 
» terminated polyoxyalkylene alcohol is an alkyl ether of a 



<WO 9303120A1_I_> 



PCT/US92/06040 

WO 93/03120 



-44- 



polyoxyalkylene polyol. A variety of alkyl terminated 
polyoxyalkylene alcohols are known in the art, and many are 
available commercially. The alkyl terminated polyoxy- 
alkylene alcohols are produced generally by treating an 
5 aliphatic alcohol with an excess of an alkylene oxide such 

as ethylene oxide or propylene oxide. For example, from 
about 6 to about 40 moles of ethylene oxide or propylene 
oxide may be condensed with the aliphatic alcohol. 

The alkyl terminated polyoxyalkylene alcohols 

10 useful in the present invention are available commercially 

under such trade names as "TRITON®" from Rohm & Haas 
Company, "Carbowax®" and "TERGITOL® " from Union Carbide, 
"ALFONIC®" from Conoco Chemicals Company, and "NEODOL®" 
from Shell Chemical Company. The TRITON® materials are 

15 • identified generally as polyethoxylated alcohols or phe- 
nols. The TERGITOLS® are identified as polyethylene glycol 
ethers of primary or secondary alcohols; the ALFONIC® 
materials are identified as ethoxylated linear alcohols 
'which may be represented by the general structural formula 

20 CHsCCH^aCH-jCOCHzCH^eOH wherein d varies between 4 and 16 and 

e is a number between about 3 and 11. Specific examples of 
ALFONIC® ethoxylates characterized by the above formula 
include ALFONIC® 1012-60 wherein d is about 8 to 10 and e 
is an average of about 5 to 6; ALFONIC® 1214-70 wherein d 

25 is about 10-12 and e is an average of about 10 to about 11; 

ALFONIC® 1412-60 wherein d is from 10-12 and e is an 
average of about 7; and ALFONIC® 1218-70 wherein d is about 
10-16 and e is an average of about 10 to about 11. 

The Carbowax® methoxy polyethylene glycols are 

3 0 linear ethoxylated polymer of methanol. Examples of these 

materials include Carbowax® methoxy polyethylene glycol 
350, 550 and 750, wherein the numerical value approximates 
number average molecular weight. 

The NEODOL® ethoXylates are ethoxylated alcohols 

35 wherein the alcohols are a mixture of alcohols containing 
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from 12 to about 15 carbon atoms, and the alcohols are 
partially branched chain primary alcohols. The ethoxylates 
are obtained by reacting the alcohols with an excess of 
ethylene oxide such as from about 3 to about 12 or more 

I" 0 ' ethylSne ° xide ^ **• of alcohol. For example, 
NEODOL® ethoxylate 23-6.5 is a partially branched chain 
alcoholate of 12 to 13 carbon atoms with an average of 
about 6 to about 7 ethoxy units. 

In another embodiment, the alkoxy alcohol is a 
hydroxy amine. The hydroxy amine may be one or more of the 
above discribed ether amines. m one embodiment, the 
hydroxy amine is represented by the formula 



(R 3 °)dH 




(R 3 o) d H 



wherexn each R 3 is an alkylene group, p, is a hydrocarbyl 
group; each d is independently an integer from zero to 100, 
provided at least one d is an integer greater than zero; 
and e is zero or one. 

Preferably, is a hydrocarbyl group having from 
8, preferably about io, to about 30 carbon atoms, prefera- 
bly to about 24, more preferably to about 18 carbon atoms. 

13 preferab ^ alkyi or alkenyl group, more preferably 
an alkenyl group. *, is preferably an octyl, decyl 
dodecyl, tridecyl, tetradecyl, hexadecyl, octadecyl, oleyl 
soya or tallow group. 

d is preferably i, preferably 2, more preferably 
3 to about 100, preferably about 50, more preferably about 
20, more preferably to about io. 

R 3 is as described above. Preferably, each R 3 is 
independently an ethylene or propylene group. 
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The above hydroxyamines can be prepared by 
techniques well known in the art, and many such hydroxy- 
amines are commercially available. They may be prepared, 
for example, by reaction of primary amines containing at 
5 least 6 carbon atoms with various amounts of alkylene 

oxides such as ethylene oxide, propylene oxide, butylene 
oxide, etc. The primary amines may be single amines or 
mixtures of amines such as obtained by the hydrolysis of 
fatty oils such as tallow oils, sperm oils, coconut oils, 
10 etc. Specific examples of fatty acid amines containing 

from about 8 to about 30 carbon atoms include saturated as 
well as unsaturated aliphatic amines such as octyl amine, 
decyl amine, lauryl amine, stearyl amine, oleyl amine, 
myristyl amine, palmityl amine, dodecyl amine, and octa- 

15 decyl amine. 

The useful hydroxyamines where e in the above 
formula is zero include 2 -hydroxy ethylhexylamine, 2 -hy- 
droxy ethyloctylamine, 2-hydroxyethylpentadecylamine, 
2-hydr oxyethyloleylamine , 2-hydroxyethylsoyamine , bis- 

20 (2-hydroxyethyl) hexylamine, bis (2-hydroxyethyl) oleylamine, 

and mixtures thereof. Also included are the comparable* 
members wherein in the above formula at least one a is an 
integer greater than 2, as for example, 2-hydroxyethoxy- 
ethy lhexylamine . 

25 A number of hydroxyamines wherein e is zero are 

available from the Armak Chemical Division of Akzona, Inc., 
Chicago, Illinois, under the general trade designation 
"Ethomeen" and "Propomeen". Specific examples of such 
products include "Ethomeen C/15" which is an ethylene oxide 

3 0 condensate of a cocoamine containing about 5 moles of 

ethylene oxide; "Ethomeen C/20" and "C/25" which also are 
ethylene oxide condensation products from cocoamine con- 
taining about 10 and is moles of ethylene oxide respective- 
ly; "Ethomeen 0/12" which is an ethylene oxide condensation 

35 product of oleylamine containing about 2 moles of ethylene 
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are ethvi anine ' " Etholneen S/1S " — "»/ao- which 

are ethylene ox.de condensation products with soyaamine 
containing about 5 and 10 moles of ethylene oxide per J 

S li=H lne re Z eCtiVBly! "* " Eth — T/M- and ..T/2S- 

which are ethylene oxide condensation products of tallow- 
anxne containing about 2 s an* is , 

oer ,ol« „, noles of Xylene oxide 

per mole of a»i M respectively. "Propomeen o/12» is the 
condensation product of one mole of oleyl amine 

10 EthLeen 0 c/ IT Prefe « b ^' tb. salt is forced from 

Ethomeen c/15 or s/15 or mixtures thereof. 

where e ^f^*" 1 * 11 * mailable examples of hydroxyamines 
where e is l include "Ethoduomeen T/13", -T/20" and -r/25" 

tri^th^ ethYlane ~ P«ducts of K-tailow 

15 tXt y * Umi " e 3, 10 and is moles of 

ethylene ox.de per mole of diamine, respectively. 

ciall„ Anothar * r °«P °f alkoxy alcohols are the commer- 
cially available liguia TETRONIC polyols sold by BASF 

f C :ria a : i0 "- ThSSe POly ° 1S ~ * «- -ne»T 

20 

NCH 2 CH 2 N 

H<°C«., b (OCH.,^ ^(C, H, O), (C, H, o)j H 

25 wherein h and i are sunh «h>^4- , • 

nrovi^ „ w h is a number sufficient to 

provide a number average moleculer weight of about 3000 to 
about .2000, preferably 6000, and j is a nulnber Sclent 

abo™ 6 3 ^ aVera ' e " UleCUler «" -"out = t" 

3 ! EXa, " PleS ° f alco ^ Alcohols includes 

30 Tronic* 70 i, 9 oi, isoi, 90R1 and 1S0S1 polyols ^ 

hydro xyamines are described in „. s . Patent No . J 
which is incorporated herein by reference. a specific 



35 



J Cici tsii^e - a SDecifie 
example would be a hydroxyamine having a number 'v«age 
molecular weight of about sooo wherein the ethyleneoxy 
groups account for 7.s*-l2* by „ e ig ht of the total nuZr 
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average molecular weight. Such hydroxyamines can be 
prepared by reacting an alkylene diamine such as ethylene 
diamine, propylene diamine, hexamethylene diamine etc., 
with alkylene oxide, such as propylene oxide. Then the 
resulting product is reacted with ethylene oxide. 

In another embodiment, the alkoxy alcohol may be 
a propoxylated hydrazine. Propoxylated hydrazines are 
available commercially under the tradename Qxypruf™. Exam- 
ples of propoxylated hydrazines include Qxypruf™ 6, 12 and 
20 which are hydrazine treated with 6, 12 and 20 moles of 
propylene oxide, respectively. 

In another embodiment, the alkoxy alcohol may be 
a polyoxyalkylated phenol. The phenol may be substituted 
or unsubstituted. A preferred polyoxyalkylated phenol is 
15 a polyoxyethylated nonylphenol. Polyoxyalkylated phenols 

are availabe commercially from Rohm and Haas Co. under the 
tradename Triton® and Texaco Chemical Company under the 
tradename Surfonic®. Examples of polyoxyalkylated phenols 
include Triton® AG-98, N series, and X series polyoxyethyl- 
20 ated nonylphenols . 

In another embodiment, the alkoxy alcohol may be 
a polyoxyalkylene fatty ester. Polyoxyalkylene fatty 
esters may be prepared from any polyoxyalkylene polyol and 
a fatty acid. Preferably, the polyoxyalkylene polyol is 
25 any disclosed herein. The fatty acid is preferably the 

fatty monocarboxylic acid described above. Polyoxyalkylene 
fatty esters are available commercially from Armak Company 
under the tradename Ethofat™. Specific examples of poly- 
oxyalkylene fatty esters include Ethofat™ C/15 and C/25, 
30 which are coco fatty esters formed using 5 and 15 moles, 

respectively, of ethylene oxide; Ethofat™ 0/15 and O/20, 
which are oleic esters formed using 5 and 10 moles of 
ethylene oxide; and Ethofat 60/15, 60/20 and 60/25 which 
are stearic esters formed with 5, 10 and 15 moles of 
35 ethylene oxide respectively. 
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rD) Flu idizing nil 

A fluidizing oil is an oil which functions to 
maintain flow properties of a lubricant additive. The 
fluidizing oil helps provide a coherent stable film at high 
temperatures. The fluidizing oil is believed to function 
Dust before and during combustion of the fuel-lubricant 
mixture in a two-cycle engine. The volatile components of 
the fuel-lubricant mixture flash off leaving behind the 
lubricating composition containing additives and oils of 
lubricating viscosity. The fluidizing oil does not flash 
off and controls viscosity prior to burning of the fuel- 
lubricant mixture. 

Fluidizing oils may be natural oils or synthetic 
oils, or mixtures thereof. The natural oils are mineral 
oils, vegetable oils, animal oils and oils derived from 
coal or shale. Synthetic oils include hydrocarbon oils, 
such as alkylated aromatic oils, olefin oligomers, esters 
including esters of polycarboxylic acids and polyols and 
the like. Generally, fluidizing oils have good thermal 
stability and a viscosity greater than 10 centipoise at 
100 . C . These oils generally have a viscosity index greater 
than 90. Preferably, the fluidizing oil is a sulfur 
extracted paraffinic oil containing no more than about 20% 
unsaturation. Examples of fluidizing oils include Circon- 
sol 410, a 100 neutral naphthenic oil having 44.1% aromatic 
content (available from Sun oil Company); Sunthene 140, a 
100 neutral naphthenic oil having 35% aromatic content 
(available from sun Oil Company) ; sun solvent refined lis 
oil, a 100 neutral paraffinic oil available from Sun Oil 
Company; SEB-78 and SEB-120 available commercially from the 
Standard Oil Company; CN-725 available from Sun Oil Compa- 
ny; and 500 and 600 neutral oils from Exxon Corporation. 

The present invention also relates to lubricant 
compositions and fuel-lubricant mixtures for two-cycle 
engines which contain compositions which comprise (A) at 
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least one dispersant, (B) at least one fatty acid-amine 
reaction product, (C) at least 25% by weight of the compo- 
sition of at least one varnish dissolver selected from (a) 
keto-alcohols, fb) carboxylic esters having up to 24 carbon 
5 atoms, and (c) alkoxy alcohols and (D) at least one fluid- 

izing oil. Generally, the compositions are used in fuels 
in amounts sufficient to release stuck piston rings or 
increase compression. Compositions are typically used at 
concentrations of 0.2 ounce, preferably 0.5 ounce, prefera- 

10 bly 1 ounce, more preferably 2 ounces up to 6 ounces, 

preferably 5 ounces, more preferably 4 ounces per gallon. 
The compositions of the present invention when added to 
fuels generally release stuck piston rings or increase 
compression. Even at relatively low treatment levels, the 

15 compositions of the present invention have been found to 

increase compression. In one embodiment, the compositions 
are used at 0.2 ounce, preferably 0.5 ounce up to 1 ounce 
per gallon. In this embodiment, the compositions are used 
together with another two-cycle lubricating composition. 

20 In the compositions used in the present inven- 

tion, the dispersant (A) is present in an amount from about 
5%, preferably about 7%, more preferably about 10% up to 
about 30%, preferably about 25%, more preferably about 20% 
by weight of the total composition. The composition used 

25 for determining the percent by weight is the composition 

which is added to a fuel. The fatty acid-amine reaction 
product (B) is generally present in an amount from about 
2%, preferably about 2.5%, more preferably about 3% up to 
about 15%, preferably about 10%, more preferably about 6%. 

30 The varnish dissolvers (C) are present in an amount suffi- 

cient to dissolve varnish. Generally, the varnish dissolv- 
ers (C) are present in an amount from about 5%, preferably 
about 10%, more preferably about 20% up to about 80%, 
preferably up to about 70%, preferably up to about 60%, 

35 preferably up to about 50% by weight of the composition. 



C\Cr. <WO 9303120A1 _l_> 



WO 93/03120 



PCT/US92/06040 



-51- 



10 



15 



20 



25 



30 



35 



The fluidizing oil (D) is generally present in an amount 
from about 15%, preferably about 20%, more preferably about 
25% up to about 70%, preferably about 60%, more preferably 
about 50% by weight of the composition. 

The invention also contemplates the use of other 
additives in combination with the compositions . of this 
invention, such additives include, for example, viscosity 
index (VI) improvers, corrosion- and cxidation-inhibiting 
agents, coupling agents, pour point depressing agents, 
extreme pressure agents, antiwear agents, oolor stabilizers 
and anti-foam agents. 

Extreme pressure agents and corrosion- and 
oxidation-inhibiting agents which may be included in the 
lubricants of the invention are exemplified by chlorinated 
aliphatic hydrocarbons such as chlorinated wax and chlori- 
nated aromatic compounds such as dichlorobenzene; organic 
sulfides and polysulfides such as benzyl disulfide, bis- 
(chlorobenzyl) disulfide, dibutyl tetrasulf ide, sulfurized 
methyl ester of oleic acid, sulfurized alkylphenol, sulfu- 
rized dipentene, and sulfurized terpene; phosphosulfurized 
hydrocarbons such as the reaction product of a phosphorus 
sulfide with turpentine or methyl oleate, phosphorus esters 
including principally dihydrocarbon and trihydrocarbon 
Phosphites such as dibutyl phosphite, diheptyl phosphite, 
dicyclohexyl phosphite, pentylphenyl phosphite, dipentyl- 
Phenyl phosphite, tridecyl phosphite, distearyl phosphite, 
dimethyl naphthyl phosphite, oleyl 4 -pentylphenyl phos- 
phite, polypropylene (molecular weight 500) -substituted 
Phenyl phosphite, diisobutyl-substituted phenyl phosphite ; 
metal thiocarbamates , such as zinc dioctyldithiocarbamate, 
and barium heptylphenyl dithiocarbamate ; Group II xnetal 
Phosphorodithioates such as zinc dicyclohexylphosphorodi- 
thioate, zinc dioctylphosphorodithioate, barium di (heptyl- 
phenyl) phosphorodithioate, oadmium dinonylphosphorodi- 
thxoate, and the zinc salt of a phosphorodithioic acid 
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produced by the reaction of phosphorus pentasulf ide with an 
equimolar mixture of isopropyl alcohol and n-hexyl alcohol. 

Many of the above-mentioned extreme pressure 
agents and corrosion-oxidation inhibitors also serve as 
antiwear agents. Zinc dialkylphosphorodithioates are a 

well known example. 

Pour point depressants are a particularly useful 
type of additive often included in the lubricating oils 
described herein. The use of such pour point depressants 
in oil-based compositions to improve low temperature 
properties of oil-based compositions is well known in the 
art. See, for example, page 8 of "Lubricant Additives" by 
C.V. Smalheer and R. Kennedy Smith (Lezius-Hiles Co. 
publishers, Cleveland, Ohio, 1967) . 
15 Examples of useful pour point depressants are 

polymethacrylates; polyacrylates ; polyacrylamides ; conden- 
sation products of haloparaffin waxes and aromatic com- 
pounds; vinyl carboxylate polymers; and terpolymers of 
dialkylfumarates, vinyl esters of fatty acids and alkyl 
vinyl ethers. Pour point depressants useful for the 
purposes of this invention, techniques for their prepara- 
tion and their uses are described in U.S. Patents 
2,387,501; 2,015,748; 2,655,479; 1,815,022; 2,191,498; 
2,666,746; 2,721,877; 2,721,878; and 3,250,715 Which are 
25 hereby incorporated by reference for their relevant disclo- 

sures . 

Anti-foam agents are used to reduce or prevent 
the formation of stable foam. Typical anti-foam agents 
include silicones or organic polymers. Additional anti- 
3 0 foam compositions are described in "Foam Control Agents", 

by Henty T. Kerner (Noyes Data Corporation, 1976) , pages 
125-162. 

Polymeric VI improvers have been and are being 
used as bright stock replacement to improve lubricant film 
35 strength and lubrication and/ or to improve engine cleanli- 
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ness. Dye may be used for identification purposes and to 
indicate whether a two-cycle fuel contains lubricant. 
Coupling agents such as organic surfactants are incorporat- 
ed into some products to provide better component solubili- 
5 ties and improved fuel/ lubricant water tolerance. 

Anti-wear and lubricity improvers, particularly 
sulfurized sperm oil substitutes and other fatty acid and 
vegetable oils, such as castor oil, are used in special 
applications, such as racing and for very high fuel/lubri- 
10 cant ratios. Scavengers or combustion chamber deposit 

modifiers are sometimes used to promote better spark plug 
life and to remove carbon deposits. Halogenated compounds 
and/or phosphorus-containing materials may be used for this 
application. 

15 Lubricity agents such as synthetic polymers 

(e.g., polyisobutene having a number average molecular 
weight in the range of about 750 to about 15,000, (as 
measured by vapor phase osmometry or gel permeation chroma- 
tography) , polyol ether (e.g., poly (oxyethylene-oxypropyl- 
20 ene) ethers) and ester oils (e.g., the ester oils described 

above) can also be used in the oil compositions of this 
invention. Natural oil fractions such as bright stocks 
(the relatively viscous products formed during conventional 
lubricating oil manufacture from petroleum) can also be 
25 used for this purpose. They are usually present in the 

two-cycle oil in the amount of about 3 to about 20% of the 
total oil composition. 

Diluents such as petroleum naphthas boiling at 
the range of about 30-90- (e.g., Stoddard solvent) can also 
be included in the oil compositions of this invention, 
typically in the amount of 5 to 25%. 

The fuels used in the present invention are well 
known to those skilled in the art and usually contain a 
ma 3 or portion of a normally liquid fuel such as hydrocar- 
bonaceous petroleum distillate fuel (e.g., mo tor gasoline 
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as defined by ASTM Specification D-439-73) . Such fuels can 
also contain non-hydrocarbonaceous materials such as 
alcohols, ethers, organo-nitro compounds and the like 
C e.g., methanol, ethanol, diethyl ether, methyl ethyl 
5 ether, nitromethane) are also within the scope of this 

invention as are liquid fuels derived from vegetable or 
mineral sources such as corn, alfalfa, shale and coal- 
Examples of such fuel mixtures are combinations of gasoline 
and ethanol, diesel fuel, and ether, gasoline and nitro- 

10 methane, etc. Particularly preferred is gasoline, that is, 

a mixture of hydrocarbons having an ASTM boiling point of 
60-C at the 10% distillation point to about 205 at the 
90% distillation point. 

Two-cycle fuels also contain other additives 

15 which are well known to those of skill in the art. These 

can include anti-knock agents such as tetra-alkyl lead 
compounds, lead scavengers such as halo-alkanes (e.g., 
ethylene dichloride and ethylene dibromide) , dyes, cetane 
improvers, antioxidants such as 2 , 6-di-tertiary-butyl-4- 

20 methylphenol, rust inhibitors, such as alkylated succinic 

acids and anhydrides, bacteriostatic agents, gum inhibi- 
tors, metal deactivators, demulsif iers, upper cylinder 
lubricants, anti-icing agents and the like. The invention 
is useful with lead-free as well as lead-containing fuels. 

25 The following table contains examples of composi- 

tions used in the present invention. The amount of compo- 
nents are based on parts by weight. 

Table 1 

30 . Product of : EX. A Ex^_B Ex^C ESL^ 

Example 2 10 



35 



Example 6 16 
Example 8 12 
Example 12 8 
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40 



4.3 



5 -l 4.16 
3-0 4.95 



2.0 



10.8 



Example 15 

Example B-2 5#1 

5 Example B-3 

Diacetone alcohol 

Hydr oxyme thy 1 - 
10 butanone " 6#2 

Ethyl acetate 8 . 0 

Butoxy ethoxy 
15 ethanol 

Butoxy ethanol 

Butoxy ethyl 
20 acetate 

Ethoxyethanol 7 . 2 

25 Table 1 (Con't) 
Product »f. E 

A Ex i _B Ex. C Ex. D 

Sunthene 140 5s 5 

2 30 10 16.5 

30 SEB 78 , 5 , , c „ 

15 -1 15.2 40 24.0 

Isopropyl alcohol 10.1 7.5 5 

Xylene fi , _ B 

35 8 * 2 7.5 15 



10.0 
1.7 4.95 

6.3 



8 . 61 
9.84 
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' invention has been describee herein 

with respect to its preferred embodiments and illustrated 
by the presentation of specific examples, it is to be 
understood that various modifications thereof will be 
apparent to those skilled in the art upon reading this 

Zt* Xfi T ±0n ' " " ±ntended that SUCh ^ifications are 
within the scope of the invention which is limited only by 
the appended claims. y 
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Claims 

What is claimed: 

1. A method, comprising the steps of: 

5 introducing into a two-cycle internal combustion 

engine a fuel- lubricant mixture comprising a major amount 
of a fuel and a minor amount sufficient to increase com- 
pression or release stuck piston rings, of a lubricant 
composition comprising 
10 (A) at least one dispersant, 

(B) at least one reaction product of a fatty 

acid and a poly amine, 

(C) at least one varnish dissolver selected from 
(a) keto-alcohols, (b) carboxylic esters having up to a 
total of 24 carbon atoms, and (c) alkoxy alcohols, and 

(D) at least about 15% by weight of the composi- 
tion of at least one fluidizing oil. 

2. The method of claim 1, wherein the disper- 
sant (A) is selected from the group consisting of (A-l) 
aminophenol, (A-2) a reaction product of a nitrophenol and 
an amino compound, (A-3) a nitrogen-containing carboxylic 
dispersant, (A-4) an amine dispersant, (A-5) an ester 
dispersant and (A-6) a Mannich dispersant. 

3. The method of claim 1, wherein the disper- 
sant (A) is at least one (A-l) aminophenol which is repre- 
sented by the formula 

(OH) c 
(R).-Ar-(NH 2 ) b 



35 



wherein R is a hydrocarbyl substituent having an average of 
about 10 up to about 400 carbon atoms; (a), (b) and (c) are 
each independently an integer from 1 up to 3 times the 
number of aromatic nuclei are present Ar with the proviso 
that the sum of (a) plus (b) plus (c) does not exceed the 
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UnSatlSfled Valenc ies ° f *r/ and Ar is independently an 
aromatxc moiety which has from 0 to 3 substituents selected 
from the group consisting of lower alkyl, alkoxyl, nitro, 
halo or combinations of two or more thereof. 

4. The method of claim 3, wherein Ar is a 
naphthalene nucleus, benzene nucleus or mixtures thereof 

rei ^ *L ^ meth ° d ° f Claim 3 ' wherein (a >' <*> ™* 
(c) are each l. 

10 sant 6 * ^ ° f Claim Wherein the disper- 

sant (A, xs at least one (A-2, reaction product of a 
nxtrophenol and an amino compound, wherein the nitrophenol 
is represented by the formula 
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(<j>H) c 
(Ri).-Ar-(N0 2 )„ 



wherexn R is a hydrocarbyl substituent having an average of 
about io up to about 400 carbon atoms; (a,, (b) and (c, are 
each independently an integer from 1 up to 3 times the 

thatV ar ° matiC nUCle± PreSSnt ±n Ar wit * the proviso 
that the sum of (a), (b) and (c) does not exceed the 

unsatxsfxed valencies of Ar; and Ar is an aromatic moiety 

whxch xs substituted by from o to 3 substituents selected 

from the group consisting of lower alkyl, alkoxyl, nitro, 

halo, or combinations of two or more thereof. 

n , ? * ^ meth ° d ° f Claim 6 ' "herein Ar is a 

naphthalene nucleus, benzene nucleus or mixtures thereof. 

8. The method of claim 1, wherein the disper- 
sant (A) is (A-3) a nitrogen-containing carboxylic disper- 
sant prepared by reacting an amine and a hydrocarbyl- 
substxtuted carboxylic acylating agent. 

9. The method of claim 1, wherein the disper- 
sant (A) is (A-4) an amine dispersant prepared by reacting 
a polyamine and a polyalkane. 

sant 10 ;» " eth ° d ° f Claim l « Wh6rein the d "P«- 

sant (A, 1S (A - 5) an ester dispersant prepared by reacfcing 
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a polyhydroxy compound and a carboxylic acylating agent, 
and optionally an amine. 

11. The method of claim 1, wherein the disper- 
sant (A) is (A-6) a Mannich dispersant prepared by reacting 

5 a substituted hydroxy aromatic compound, an aldehyde and a 

polyamine. 

12. The method of claim 1, wherein the fatty 
acid of the reaction product (B) contains from 12 to about 
24 carbon atoms. 

10 13 . The method of claim 1 , wherein the polyamine 

of the reaction product (B) is an alkylene polyamine. 

14. The method of claim 1, wherein the reaction 
product is further treated with an alkylene oxide. 

15. The method of claim 1, wherein the varnish 
15 dissolver (C) is (a) , and the keto-alcohol is hydroxy- 

acetone, diacetone alcohol, hydroxymethylpentanone or 
hydroxymethy lbutanone . 

16. The method of claim 1, wherein the varnish 
dissolver (C) is (b) , and the carboxylic ester is prepared 

20 from carboxylic acids having from 2 to about 8 carbon atoms 

and alcohols having from 1 to about 8 carbon atoms. 

17. The method of claim 1, wherein the varnish 
dissolver (C) is (c) , and the alkoxy alcohol is ethoxy- 
ethanol, ethoxypropanol, • butoxyethanol or butoxypropanol . 

25 18. The method of claim l, wherein the varnish 

dissolver (C) comprises at least two of (a) , (b) and (c) . 

19. The method of claim 1, wherein the varnish 
dissolver (C) is a mixture of (a) , (b) , and (c) . 

20. A method, comprising the steps of: 

30 introducing into the a two-cycle internal combus- 

tion engine a fuel-lubricant mixture comprising a major 
amount of a fuel and from about 0.2 to about 6 ounces per 
gallon of a composition comprising 

(A-l) at least one aminophenol represented by 

35 the formula: 
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OH 



R 

wherein R is a hydrocarbyl group having an average of about 
30 to about 400 aliphatio carbon ato mS ; R' is Eelected froIn 
the group oonsiating of lower alfcyl, lower alKoxy, nitro, 
ana halo; and z is 0 or 1; 

„r.i* , ^ leaSt ° ne reaction Product of a fatty 

acxd and a polyamine; and 

fa. lea* . ^ 1SaSt Varnish ^"solver selected from 

111 l ket ;- alC ° hols ' <*» carboxylic esters having up to a 
total of 24 carbon atoms, and (c) alkoxy alcohols, and 

tio. „r J? ^ ab ° Ut 15% by W6ight of the composi- 

tion of at least one fluidizing oil. 

21. The composition of claim 20, wherein z is 0 

t^i^- ^ 1 ^ C ° mposition °f claim 20, wherein the 

IZZZ. ° f ^ ~* <*> - - ^ne 

aci H * .k 23 ' meth ° d 6f Claim 20 ' wh ^ein the fatty 

acxd of the reaction product (B, has from about 12 to about 
24 carbon atoms. 

acid t-H 24 ' meth ° d ° f Claim 20 ' Wherein the f atty 

acxd of the reactxon product (B) is stearic acid. 

Droduct , raeth ° d ° f Claim wherein the reaction 

product (B) xs further treated with an alkylene oxide. 

26. The method of claim 20, wherein the varnish 

ace^r df t S ' ^ ^ *-*~*«*ol is hydroxy 

acetone, dxacetone alcohol, hydroxymethylpentanone or 
hydroxymethy lbutanone . 

, 21 ' ThS method of claim 20, wherein the varnish 
dxssolver (C) is (b, , and the carboxylic ester is prepared 

^trr aCidS from 2 to about S carbon Lm s 

and alcohols having from 1 to about 8 carbon atoms. 
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28. The method of claim 20, wherein the varnish 
dissolver (C) is (b) , and the carboxylic ester is methyl, 
ethyl, propyl or butyl acetate. 

29. The composition of claim 20, wherein the 
varnish dissolver (C) is (c) , and the alkoxy alcohol is 
ethoxyethanol, ethoxypropanol , butoxyethanol or butoxy- 
propanol. 

30. The composition of claim 20, wherein the 
varnish dissolver (C) is a mixture of (a) , (b) and (c) . 

31. A two-cycle engine lubricant composition, 

comprising 

(A) at least one dispersant, 

(B) at least one reaction product of a fatty 

acid and a pdlyamine, and 
15 (C) at least about 25% by weight of the composi- 

tion of at least one varnish dissolver selected from (a) 
keto-alcohols, (b) carboxylic esters having up to a total 
of 24 carbon atoms and (c) alkoxy alcohols, and 

(D) at least about 15% by weight of the composi- 
tion of at least one fluidizing oil. 

32. A fuel lubricant mixture, comprising a major 
amount of a fuel and an amount, sufficient to increase 
compression or release stuck piston rings of a two cycle 
engine, of the lubricant of claim 31. 
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25 
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1 1. A method, comprising the steps of 

= introducing into a two-cycle internal combustion 

eng.no a f uel-luhrica„t mixture comprising a ma jo r amounr 
of a fuel and a minor amount sufficient to increase 

cZosiT 0 " or rel tuck piBton °* » ^""t 

composition comprising 

(A) at least one dispersant, 

a polyaLr llT T reaCtl ° n ° f 3 f atty acid a » d 

polyamane optionally treated with an aUcylene oxide, 

*eto oh s Tb! ° c n a e rb Var, ; iSh diSS ° 1Ver SeleCted f ™ 
of 24 carbo^ a J Carbo *r lic •*•» having up to a total 
13 rm T ? ° mS ' and (C) alko *r aioohois, and 

o*. t f f least ^ 15% by weight of the composition 
of at least one fluidizing oil. Position 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



14 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



is at 2 ;ea„r e M ? 0a " Clai ° V1>E " in «- ^spersant (A, 
^. LluTa ^ <a - 1 ' * ""eh is represented 'hy 

(R).— Ar— (HH.) 

each independently an inte g er fron ™ ' * ) ,"^> 
~ of aromatic nuclei are present a/wiL the provL 

aromatic moiety which has £ TL t^JS^ZZ 



1 3. The method of claim l whpro,„ 4-*,^ 

-> ,•«,»«., A ' wnerein the dispersant fA> 

xe at least one ( A- 2 > reaction product of a nitropheno" and 
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3 an amino compound, wherein the nitrophenol is represented 

4 by the formula 

5 <°H>c 

6 (R,). AT (NO z ) b 

I wherein R is a hydrocarbyl substituent having an average of 

9 about 10 up to about 400 carbon atoms; (a), (b) and (c) are 

10 each independently an integer form 1 up to 3 times the 

11 number of aromatic nuclei present in Ar with the provxso 

12 that the sum of (a) , (b) and (c) does not exceed the 

13 unsatisfied valencies of Ar; and Ar is an aromatic moiety 

14 which is substituted by from 0 to 3 substituerits selected 

15 from the group consisting of lower alkyl, alXoxyl, nitro, 

16 halo, or combinations of two or more thereof. 

1 4. The method of claim 3, wherein Ar is a 

2 naphthalene nucleus, benzene nucleus or mixtures thereof, 

3 and (a) r (b) and (c) are each 1. 

1 5. The method of claim 1, wherein the dispersant (A) 

2 is (A-3) a nitrogen-containing carboxylic dispersant 

3 prepared by reacting an amine and a hydrocarbyl-substituted 

4 carboxylic acylating agent. 

1 6. The method of claim 1, wherein the dispersant (A) 

2 is (A-4) an amine dispersant prepared by reacting a 

3 polyamine and a polyalkene. 

1 7. The method of claim 1, wherein the dispersant (A) 

2 is (A-5) an ester dispersant prepared by reacting a 

3 polyhydroxy compound and a carboxylic acylating agent, and 

4 optionally an amine. 
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1 8. The method of claim 1, wherein the dispersant (A) 

2 xs (A-6) a Mannich dispersant prepared by reacting a 
2 substituted hydroxy aromatic compound, an aldehyde and a 
4 polyamine. 

1 9. A method, comprising the steps of: 

2 introducing into a two-cycle internal combustion 
engine a fuel-lubricant mixture ' comprising a major amount 
of a fuel and from about 0.2 to about 6 ounces per gallon 
of a composition comprising 

« (A-l) at least one aminophenol represented by the 

7 formula: * 
8 



9 
10 
11 
12 
13 
14 
15 



QH 




wherein R is a hydrocarbyl group having an average of about 
30 to about 400 -aliphatic carbon atoms; R' is selected from 

16 T« !T P C ° nSiSting ° f low « lower alkoxy, nitro, 

16 and halo; and z is o or l; 

11 , • ^ leaSt reaction Product of a fatty acid and 

18 a polyamine, optionally treated with an alkylene oxide, 

,« ^ . (C> ^ l6aSt ° ne varnish dissolver selected from (a) 

21 Tl? 1C T CarbOXyllc esters ^ving up to a total 
21 of 24 carbon atoms, and (c) alkoxy alcohols, and 

11 * . V at 1SaSt ab ° Ut " % by We±ght of «« composition 
23 of at least one fluidizing oil. 

1 10. The method of claim 9, wherein z is o. 

2 ^ ^ aeth ° d ° f Clai,B 1 ° r 9 ' Wherein the Pdyamine 
of the reaction product (B) is an alkylene polyamine. 
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1 12. The method of claim 1 or 9, wherein the fatty 

2 acid of the reaction product (B) is stearic acid. 

1 13. The method of claim 1 or 9, wherein at least one 

2 varnish dissolver (C) is selected from the group consisting 

3 of (a), keto-alcohols selected from hydroxy acetone, 

4 diacetone alcohol, hydroxymethylpentanone or 

5 hydroxymethylbutanone, (b) carboxylic esters prepared from 

6 carboxylic acids having from 2 to about 8 carbon atoms and 

7 alcohols having from 1 to about 8 carbon atoms, and (c) 

8 alkoxy alcohols selected from ethoxyethanol , 

9 ethoxypropanol, butoxyethanol or butoxypropanol . 

1 14. The method of claim 13, wherein the varnish 

2 dissolver (C) is (b) , and the carboxylic ester is methyl, 

3 ethyl, propyl or butyl acetate. 



1 



15. A two-cycle engine lubricant composition, 

2 comprising 

3 (A) at least one dispersant, 

4 (B) at least one reaction product of a fatty acid and 

5 a polyamine, and 

6 (C) at least about 25% by weight of the composition 

7 of at least one varnish dissolver selected from (a) keto- 

8 alcohols, (b) carboxylic esters having up to a total of 24 

9 carbon atoms and (c) alkoxy alcohols, and 

10 (D) at least about 15% by weight of the composition 

11 of at least one fluidizing oil. 



16. A fuel lubricant mixture, comprising a major 
. amount of a fuel and an amount, sufficient to increase 

3 compression or release stuck piston rings of a two cycle 

4 engine, of the lubricant of claim 15. 
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